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PEEFACE 


After tlic publication of tlic Review of Agricultural Operations 
for t.lie 5 ^ear ] 928-29, tlic Imperial Council of Agricultural Eesearcli 
decided that the succeeding issues should be biennial. This 
Review, which according]}’’ deals wdth the years 1929-30 and 1930- 
31, is based on the annual reports from provinces and States, and the 
" Review of the Trade in India, ’’ for these two years. Some pro- 
vincial reports deal witli tlie agricultural year ending in Jime while 
otliens and the “ Review of the Trade in India ” deal with the fiscal 
year ending in I^Iarcli. In some instances information is included in 
the prcrfincial reports for lat er portions of each year. These reports 
hat'c appeared at various dates towards the end of 1930 and during 
1931 and 1932; the last provincial report was received in September 
1932. 

^ In this Review an attempt has been made to include all im- 
])ortant information available during the two agricultural years 
1929-30 and 1930-31, and the .statistics quoted with the exception 
of those relating to exports and imports relate to these agricultural 
years. 
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Review of Agricultural Operations in India, 
1929-30 and 1930-31 


CHAPTER I. 

AGRICULTURAL CONDITIONS DURING 1929-30 AND 

1930-31. 


1. Aqkioultusal Conditions. 

1929-30 

Tlie rainfall of tlie monsoon of 1929 was adequate and generallj’ 
well distributed, although heavy rains in places resulted in floods 
causing damage to the crops as in parts of Assam, the Punjab and 
Sind. Averaged over the plains of India, the rainfall during the 
main monsoon period was in defect by one per cent, During the re- 
treating monsoon period the rainfall was in very large excess in 
Bihar and Orissa, the Punjab, Sind and Bengal, and in moderate 
excess in Assam and the North-West Frontier Province ; it was 
nearly normal in Bombay, the Central Provinces, Mysore and 
Madras but in moderate to large defect elsewhere.' Taldng the 
year as a whole, tJie rainfall was udthin 25 per cent, of the normal 
except in Sind, where it exceeded twice the normal amount. In 
Assam, the excessive rains in Jun'evh^^ged hea^ 7 • flooding in b,pth 
the Brahmaputra and Surma valleys’ and, oven though a large 
proportion of the rice fields was.tesnvm after the suhsidence of the 
floods, the unfavourable season that followed caused a marked 
decrease in the yield. In the Punjab, though the weather 
conditions were generally favourable, yet in the riverine and 
low-lying districts crop.s sufiered considerably from heavy 



2 AGRICULTUPAL operations in INDIA, 1929-30 AND 1930-31 

floods, and excessive rains in July and the general dry inontlis 
that followed were prejudicial to the maturing of the hlianf 
crops. Sind received unprecedented rainfall, causing heavy 
flooding and resulting in great damage to crops, life and 
property. In the United Provinces the monsoon was below the 
normal. Pains were throughout insufTicieiit in the western dis- 
tricts, while in the rest of the province poor rains in September 
folloAved by a dry October marred the Miarif harvest and delayed 
the rahi sowngs. Timely showers in December, however, re- 
lieved the situation and jdelded in some places a bumper harvest. 
But the drought in the western districts Avas made moi-e acute 
by an unparalleled visitation of locusts Avhich caused havoc in no 
less than 17 districts and extended into the Punjab and Central 
India. A prolonged brcalc in the monsoon betAveen July and 
September affected adversely the Ichmf crops in ICliandcsh, the 
Karnatak and some districts of the Ivonkan in the Bombay I’resi- 
dcncy, also in Guntur and the central districts of the Madras Presi- 
dency. OAAaiig to the unsatisfaetoiy distribution of the rains, 
the mbi crops aa'cic also more or less a failure in Khandesh and the 
Dcccan. In Buima, the rainfall A\’as abundant but badly dis- 
tributed. At fh'st conditions AA’cre promising, but the unusual 
break in the monsoon from the third Avcck of October spoilt AAdiat 
AA’oidd have been a bumper paddy ci’op in JjOAA’er Burma and had 
a disastrous effect on the later crops in UjAper Burma. 

The rice crop^of the year AA-as good although the yield AA-as 4 
per cent, less than the plentiful harvest of the preceding year. 
After an indifferent harvest in the preceding season, the AA'hcat 
crop of 1929 gaAm a good outturn, Arhich AA'as 10 per cent, higher 
than in 1928. The yield of sugarcane too AA’as slightly better, fl’he 
cotton and jute’ crops AA’cre not as fnA^ourablc as in the preceding 
season, the yield of the former being less by 9 jter cent,, and that of 
the latter by 2 per cent. Among oil-sccds, the outturn of the ground- 
nut crojr AA^as 23 per cent, less than the record yield of the pre- 
ceding season, although it AA'as 34 per cent. aboA'e the average yield 
of the preceding five years. Eape and mustard gave an increased 
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ouituin, but scsamum imd linseed gave less than in tlie preceding 
season. 

1930-31 

The rainfall of the monsoon of 1930 was good and fairly well 
distributed throughout the country, although its activity in August 
was confined to Buima and North-East India. Averaged over 
the plains of India the total rainfall of the monsoon period was 
in defect bj^ 2 per cent. The retreating period of the South-West 
Monsoon was characterised by an excess of rainfall over the Avliole 
country except in the Punjab, North-West Erontier Province 
and Sind where it was in moderate or large defect ; in Biuma and 
the United Provinces in slight defect ; in Bengal and Central India 
normal. The total rainfall of the j'car as a whole was udthin 18 
per cent, of the normal. In the Punjab, the clhuatic conditions 
were generally unfavourable for the Jcliarif sowings. The rain- 
fall in August and September, though below normal, proved useful 
for the standing crops, but locusts, hailstorms, dry u'inds and 
insects had an advci’se efi'ect on the yields in some places. The 
unusually dry weather irrovcd to be unfavourable for rabi sowngs, 
but the light rains in January, Eebruary and March, though insuffi- 
cient., were welcome to the standing crops. Some damage was 
caused by frost in Decenrber and January and b)'^ the dry wdiids 
in March and Apr-il, but conditions proved to be favourable for 
harvesting oporations. In the Central Provinces and Berar, the 
Aveather was generally propitious for the I'hariJ croxis. As for rahi, 
the season proved favourable in the Nagpur and Chhattisgarh 
Divisions but distinctly unfaAmu'ablc in the North, in the Nerbudda 
Valley and Berar. Ibe season was thus favourable and almost 
all the principal crops showed an increased outturn. The rice 
harvest of the year was plentiful and exceeded the previous year’s 
good crop by about 2 per cent. The Avbcat ciop of 1930 was a 
bumper one and its production ivas estimated at the record figure 
of over 10 million tons. Sugarcane gave a good- yield which was 
15 iicr cent, higher thaii that of 1929-30. Another good crop of 
jute was obtained in 1930, sui’passing the previous year’s crop 
by 8 per cent. The oil-seed crops of the year also showed an 
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increase as compared wiili tlie iireceding season. Cotton alone 
gave a reduced outturn, being 8 per cent, less than that of the 
preceding year. 

2. Econooto Conditions. 

The last fifteen years constituted a period of high prices of 
agricultural commodities. During this period remarkable pro- 
gress was made in agricultural improvements through the efforts 
of both ofi&cial and private agencies and tliere is no doubt that the 
earnings of the agriculturist increased greatly during this time, but 
unfortunately too little of this wealth went back into land improve- 
ments, better fed cattle and better houses and too much was spent 
in unproductive objects like litigation, dress and expensive food. 
Thus, when the period of world depression arrived, the agricul- 
turist was not in a firm position to meet adversity. Tlie depression, 
the worst experienced for very many years, started in 1929, 
deepened at an accelerated rate in 1930, and at the end of the 
period under review there was no definite indication that the bottona 
had been reached. In fact, during 1931-32 conditions became 
progressively worse. The principal causes of tliis world-wide 
depression as analysed by experts were overproduction in com- 
parison with the normal rate of consumption, particularly in the 
case of raw materials ; the concentration of gold in creditor countries, 
chiefiy America and France, resulting in the depletion of reserves 
and consequent, deflation ; and unsettled political conditions in 
many countries, notably India, China, l^ussia and South America. 
During the last twenty years great advance has been made not 
only in opening up new areas lor growing crops .and by increasing 
the efficiency of production, but also by the discovery of higher- 
yielding strains of plaiite arid of means of resisting unfavoimable 
conditions, diseases and pests. The increased production of foods, 
and raw material has come about at a time when the demand for 
these products is abnormally inelastic. 

One of the most huportant features of the depression was the 
phenomenal fall in prices that affected all countries alike. In 
order to show more clearly the fall in prices in the case of raw mate- 
rials in India, the followuig table ^ves the wholesale prices of several 
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of them at centres where the prices are typical. It must be re- 
membered of course that these prices are not those paid to the pri- 
maiy producer —such are usually much lower — but it is not p ossible 
with present knowledge to give exact figures for them. Still the 
prices recorded below give a clear enough concept of the disastrous 
fall:— 


Fall in prices. 


Commodities 

April, 

1029 

October, 

1929 

April, 

1930 

October, 

1930 

1 

April, 

1931 

Percentage 

decrease 

fromApal, 

1029 


Be. A. r. 

Rs. A. P. 

Rs. A. P. 

Rs. A. P. 

Rs. A. P. 


1. Wheat, -white, Lyall- 
pur, per maund. 

6 5 6 

4 8 0 

1 3 6 0 

2 10 

1 14 0 

70 

2. Rice, Bailarn No. 1, 
Calcutta, per maund. 

6 6 0 

7 4 0 

6 10 

6 2 0 

4 6 0 

31 

3. Cotton, raw, M. 6. 
E. G. Broach, Born* 
bay, per candy (784 
lbs.). 

354 0 0 

344 0 0 

272 0 0 

202 0 '0 

198 0 0 

44 

4. Jute, ra-n. Firsts, 
Calcutta, per bale 
(400 lbs.}. 

68 8 0 

60 0 0 

49 0 0 

30 0 0 

j 

28 0 0 

59 

6. Linseed, bold. Bom- 
boy, per o-wt. 

10 II’ 0 

13 13 0 

12 1 0 

0 4 6 

7 4 0 

32 

6. Groundnuts, de- 
corticated, Madras, 
per candy (£00 lbs.). 

46 0 0 

63 0 0 

43 0 0 

30 0 0 

30 0 0 

36 

7. Scsamum, white, 
bold, Bombay, per 
out. 

11 11 0 

11 13 0 

10 4 0 

0 8 0 

8 6 0 

28 

8. Castor seed, E. A., 
Bombay, per on t. 

10 8 0 

10 1 0 

9 8 0 

7 16 0 

7 0 0 

33 

9. Tea, sale a-verage, 
Calcutta, per lb. 

0 10 8 

0 10 11 

0 8 10. 
f * 


0 6 0 

43 

10. Sugar, Java, i 
whites, 25 D. S. and 
higher, Calcutta, per 
maund. 

9 8 6 1 

1 

■ 

9 1 9 

f 

8 11 6 

p. 

8 16 0 

6 


It is seen that wheat, jute, cotton and tea sufi'ered the greatest 
decline in prices and then came oil-seeds and rice. In the case of 
sugar the fall was small and the prices subsequently roge owing 
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to the increased duties imposed on foreign sugar in pursuance of 
the protective policy initicated by Government, The immediate 
effect of this heavy fall in prices of agricultural produce was the 
reduction of the purcliasing power of the rural population, wliich 
constitutes 90 per cent, of the total populaf-ion, and this was re- 
flected in the huge reduction in the imports of manufactured articles. 
It also led to serious maladjustments in the transactions between 
landowners, tenants and labourers. Landowners who borrowed 
money for cultivation expenses found themselves in man}'' cases 
without the whereivitlial to repay. Tenants and labourers found 
their purchasing power much reduced and this c\nl was accentuated 
by the higher standard of living fostered l)y the years of prosperity, 
though in the case of the poorer classes some alleviation was pro- 
vided by the low price of tlio.se agricultural commodities wliicli 
are daily necessities of life. 

Adjustment must come in time, but how soon is impossible 
to forecast, and there is doubtle.ss a considorable peiiod of trouble 
to be faced. Tlic effect of fliis .state of affairs on the work’ of the 
Agricultural Bepaiiments must inevitably be serious in the near 
future, although it has noi> yet been felt ajipi'cciably oxce])t in the 
curtailment of the expansion of their nctivitie.s. 


3. The Imperial Council op Agricultural Kesearph. 

. Mention ivas made in the last Review of the establishment of the 
Imperial Council of Agricultiu'al Re.scarch by the Government 
of India. In years to come this will be regarded as an cpoch-mark'ing 
event in the history of agricultural improvement in India. 

The Council held its inaugural meeting in June 1929 and passed 
its draft Memorandum of Association and Rules and Rogulations. 
At this meeting representatives of the provinces reported” the pro- 
gress made by Provincial Governments in the preparation of schemes 

for assisting the sugar industry and decided to set up a Snsar 
Committee. - ° 


In ifas CoTOittee Hio Cornea has a quaMed and representa- 
tive body to wluoh It oan refer aU qnostionslaeotuig the welfare 
of the sugateane industry in India. During the period luidet 
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review tlie Committee, which had received a general mandate 
from the Council to examine and report on measures necessary 
for the devclopnrent of the sugarcane industry in India, held tliree 
meetings. One of the first recommendations was that the Covern- 
me)it of India should he asked to institute an enquiry through the 
Tariff Board in regard to the question wlielhci' protection should 
he given to the Indian sugarcane industry. This recommendation 
was accepted hy tlie Council and the latter’s representations were 
successful in inducing the Government of India to order such an 
enquiry. Pending full consideration of the Tariff Board’s report, 
the Government of India had already taken action and raised the 
duties on imported sugar as from the year 1031-32. The Council 
has also accepted all the major recommendations of this Com- 
mittee, for example, tlie ostahlishment of a chain of sugarcane 
research stations embracing all the siigai’-growing provinces of 
India, the appointment of a technologist whose advice is in great 
demand by existing and prospective sugar manufacturers in India 
and the endowment, in collaboration with the Government of the 
United Provinces, of a research sugar factory at the llaroourt Butler 
Technological Instit-ute, Cawnpore. 

Prom sugar the Council turned its attention to locusts. In 
1929, the northern and north-western provinces of India were 
subjected to one of those periodic visitations wlxicli in a short 
space of time wipe out in the tracts concei'iicd a wliolc season’s 
work of the agriculturist. It was realised that there was little use 
in trying to cope only vuth a locust invasion once it was in full force 
but that efforts should rather be directed to deal -with this menace 
in its initial stages so fhat it conld be overcojne before the invasion 
became uncontrollable. The problem was first cxamuied by the 
Board of Agriculture whicli met at Pusa in Decexnher 1929 under 
the auspices of the Council. Several important recommenda- 
tions were made, but before they could be epnsidered by the Council, 
inforaiatiou was received early in 1930 that a locust \usitation had 
already commenced. The Committee, slightly enlarged, met at 
Delhi in February ].030 and liefore adjourning drew up an interim 
report making recommendations for the adoption of control measures 
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Avliic]i, tliougli tliey might not completely avoid, might yet reduce 
the ravages of this pest. The Council took immediate action on 
such of the recommendations as related to measures of control. 
With the whole-hearted co-operation of the Governments of the 
United Provinces and the Punjab which, warned by the experience 
of visitations in 1929, were already by theii* ovti efforts achieving 
a great measure of success in coping with the visitation of 1930, 
arrangements were made to have warnings of the ^^sitation of locust 
swarms transmitted by telegram to the Locust Bureau which the 
Council established under the charge of a Locust Bureau Ento- 
mologist. These warnings were then broadcasted to all the other 
authorities concerned. Prom the first it was realised that control 
measures in British Indian Provinces alone were of little avail unless 
they were also adopted in the neighbouring Indian States and in 
those further awav which were also victims of this A’isitation, and 
in the territories of some of whom locusts were suspected to have 
permanent or semi-permanent breeding grounds. His Excellency 
the Viceroy in his speech to the Chamber of Princes in February 
1930 made an appeal to the States concerned for co-operation, 
and the response of the States was prompt and most encouraging. 
Almost every State concerned took such measures recommended 
by the Locust Committee as were within its means and the capacity 
of its revenue organisation, and the services of the Locust Bureau 
Entomologist of the Council were requisitioned by many States to 
instruct their officers in control measures. At the fiorst meeting 
of the Committee the question of locust research could not be 
touched as the immediate need then was to formulate measures 
of locust control and take necessarj’' steps to get them as vddely 
adopted as possible, but at its meeting in May 1930 the Committee 
made far-reaching recommendations in regard to locust research. 

Out of a total cultivated area of 260 million acres in India 
and Burma, there are about 82 million acres under rice. In -the 
circumstances it was only in the fitness of things that the Council 
should, during this early period of in existence, pay attention to 
the needs of this crop. In thc-'ricergrbwing provinces, especially 
in Madras and in Bengal, a good deal of work was being done but 
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there was scope for much more. At the meeting in June 1930 pro- 
posals from Assam, Bengal, Bihar and Orissa, Buiiua, the Central 
Provinces and Madras were considered by a Rice Sub-Committee of 
the Board and a scheme from the United Provinces was subsequently 
added and worked into the co-ordinated scheme. The total cost 
of these schemes, after they had been subjected to scrutiny by the 
Advisory Board, came to about Rs. 11,22,400. The Board also 
accepted the recommendation of the Rice Sub-Committee that the 
Empire Marketing Board should be invited to make a grant of 
half this amount. In the July meeting of the Governing Body 
of the Council, at Avhich this group of schemes came up for sanc- 
tion, it was decided to accept in principle the recommendations 
of the Advisory Board. Before, however, sanctioning detailed 
estimates of any individual scheme, the Governing Body desired 
that enquiries be made from the Empire Marketing Board as to what 
contribution the Board Avas prepared to make toAAmrds these 
schemes. Just before the close of the period under reAdeAv intima- 
tion was received from the Empire Marketing Board offering to 
contribute a sum of Rs. 2,03,279, being lialf the cost of the Burma 
and Bengal schemes. The Council is therefore faced AAuth finding 
a total sum of Rs. 9,19,129, but in vieAA’ of the importance of rice 
to India, it is not unlilcely that the GoA’^erning Body, Avhich has 
to meet in 1931-32, may choose to find the rest of the money with- 
out calling upon the provinces to share in this expenditure. 

The investigation of problems relating to the conservation of 
indigenous manorial resources and the development of the use of 
indigenous fertilizers haA'^c for some years past attracted a groat 
deal of notice in India. They arc by themselves of great inherent 
importance in a country like India AA^hcro holdings are generally 
small and tlic capacity of the agriculturist to buy manures limited. 
The Council therefore appointed a Eei’tilizers Committee, Avhich 
held its first meeting in June 1930. • This meeting was an explo- 
ratory one and, apart from the recommendations made, the dis* 
oussion of manurial problems by those interested Avas of value for 
the future Avork of the Commitice. Almost every member of the 



10 AGRICULTURAL OPEEATIONS IN INDIA. 1929-30 AND 1930-31 

Committee undertook before the next meeting to investigate and 
report on some point which had emerged during the discussion. 
It was felt that, before it could profitably meet again, the existing 
data on manurial experiments carried out in the pro'vdnces in the 
past should be correlated and made available. For tliis purpose 
the Council sanctioned a small grant to eacli province but it will 
take some little time before existing data in regard to manurial 
experiments conducted in the past have been collected and corre- 
lated. 

The avowed object of the Council is to enlist non-official as 
well as official agencies in the furtherance of agi-icultural research. 
Amongst the former the universities are the most important. Soon 
after the inauguration of the Council, it was made known to uni- 
versities that the Council would welcome any proposals for the 
conduct of research bearing on agriculture in the universities. As 
a result two applications for grants from workers in the univer- 
sities of Dacca and the Punjab were sanctioned at the very first 
meeting of the Council. Since then several other applications 
have heen I'eceived and sympathetically considered during the 
period under re'\new. On its Ad^^Ro^y Board the Council has 
four representatives of the universities elected by the Inter-Uni- 
versity Board. The Provincial EesGarch Committees, which arc 
the provincial counterparts of the Advisory Board, have also 
representatives of universities on them. The collaboration of 
workers in the universities on committees appointed hy the Council 
and in the journals published hy it, of wliich mention will be made 
later, has been sought and is being freely given. In fact, one of 
the most encouraging signs in the work of the Conncil is the increas- 
ing co-operation which it is rcceudng from the Indian universities. 
Numbers of gentlemen unconnected with any of the depart- 
ments of government have during tlie period under re^dew helped 
the Council in an honorary capacity by serving on its committees 
and hy contributing to its journals, and the Provincial Govern- 
ments in a time of financial stringency a.nd depleted staffs have 

never refused to let the Council have the benefit of the services of 
their officers. 
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Animal Imsbandry research which should, from its importance 
to a country like India whore animal power is still predominantly 
used in the practices of agriculture, claim an equal share in the 
Council’s activities did not do so during the period under review. 
For the reason for this we must go back a little. The veterinary 
departments in India were not as strong as the agricultural de- 
partments successfully to weather the lean financial years which 
followed the termination of the Wear. The result was that, when 
the Imperial Council of Agricultural Research was established 
-towards the end of 1929, the departments concerned with animal 
husbandr}^ in India were not in such a favourable position to take 
advantage of the financial facilities offered by the Council because 
they lacked co-ordination and were undermanned and immersed 
in the conduct of routine administration. The Imperial Institute 
of Veterinary Research at Muktesar suffered from a like disability, 
though more research than could have been reasonably expected 
from the very restricted and insufficiently organised staff that was 
available was conducted at that institution. In these circum- 
stances it was hardly a matter for wonder that departments dealing 
with animal husbandry in India were not at first in a position to 
share with agricultural departments and the universities in the 
grants which flowed from the Council. At the close of the period 
under , review this situation had considerably changed for the 
better. It is not too much to say that the generosity with which 
the Council' financed -schemes of agricultural research acted as a 
spur and an encouragement to the veterinary departments in 
India, and it is anticipated tlvat progress will be more rapid as the 
inadequacy of the provision which has been made for animal hus- 
bandry work in the past is more fully realized. In April 1930 the 
animal husbandry colleague of the Agricultural Expert Adviser 
to rile Council reached India and immediately applied himself to 
rile task of finding out what was required to bring animal hus- 
bandry research up to a standard and extent commensurate with 
its value to the country.- During the period under review two 
schemes for riie appoiniment of research officers at the Imperial 
Institute of Veterinary Research, Muktesar, were sanctioned in 
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principle. In addition, several otlier far-reacliing soliemes were 
under preparation which, it is hoped, Avill come to fruition during 
the year 1931-32. The animal husbandry side of the Council’s acti- 
vities will, however, always lag behind the agricultural until two 
disadvantages from which it suffers arc remedied. One is that the 
veterinary departments in India are greatly undermanned. Unless 
these departments are adequately staffed, both in regard to numbers 
and in the qualit}^ of their personnel, it is to be expected that 
suggestions for conducting research from the provinces will be few 
and far between. The Council is, however, doing what it can to 
remedy this state of affairs and it is lilcely that, as has been stated 
above, schemes for research in animal husbandry which have been 
under preparation during the period under review and which entail 
the giving of grants for the creation of disease investigation staffs 
in the provinces will come into effect in 1931-32. The Council’s 
resources arc, however, not so extensive, nor indeed is it its func- 
tion to bring veterinary departments in India up to strength, and 
it is to be hoped that provinces will on their part do what they con 
ndthin the limit of their means to malce up this deficiency. The 
second disadvantage is that the existing veterinary colleges have 
been compelled by circumstances to accept comparatively low 
standards of educational and scientific training for their graduates, 
wliile facilities for animal husbandry research, which should be an 
important part of veterinary education, have been very inadequate 
at most of these colleges in the past. Kcquests for grants for 
schemes of research with an agricultural bias are coming to the 
Council in an ever-increasing stream from the universities but that 
IS not so on the animal husbandry side ; and in view of the long 
periods of time required to cnvry out genetical research in large, 
slo^y-brecd^ng animals, and the heavy capital expenditure in- 
volved in establishing the comparatively large farms that are re- 
quired to carry on such research on an adequate scale, it is difficult 
to see how universities could take up schemes which could 
be expected to produce results of any practical significance 
within the term usuaUy set by the Council in making gi-ants. 
,<rom its very nature, there are only certain lines of animal 
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Imsbandry research which can be successfully conducted in the 
universities. 

The Council has, during the period under review, developed its 
activities in the matter of dissemmation of information in three 
directions, by providing facilities to scientific workers in India 
to attend Imperial and International Conferences bearing on 
agriculture and ainmal husbandry, by subscribing to Imperial and 
International Institutions which purvey information of value to 
workers in India, and by means of its three regular publications : 
the “ Agriculture and Live-stock in India ” which took the place 
of both the ‘ Agricultural Journal of India ’ and the ‘ Journal of 
the Central Bureau for Animal Husbandry and Dairying,’ the 
“ Indian Journal of Agricultural Science ” and the “ Indian Journal 
of Veterinary Science and Animal Husbandry.” In a case where 
either owing to the length of the article or for other reasons publica- 
tion in a special form is desired the Council publishes the work 
in the form of a monograph. All these publications are run on a 
co-operative basis. The Council has also been made responsible 
for the preparation and issue of the Eeview of Agricultural Opera- 
tions which previously used to be issued by the Agricultural Ad- 
viser to the Oovernment of India. 



CHAPTERlri 

ECONOMIC WORK ON CROPS. 

The activities of tbe agricultural clcj^arfcineiits are now a vital 
part of the agricultm-al life of the country and so niultifariouB arc 
they that in a review like this no more is possible than to draw 
attention to their more conspicuous features. In this chapter 
reference will be made to research and development work which 
can most conveniently be groujicd under individual crops. Varietal 
improvement was the first big success and this provided a useful 
means for seeming other* agricultural improvements. Once it 
was demonstrated that the impr*oved varieties of, for example, 
wheat and sugarcane would respond to and pay for belter cultiva- 
tion and manuring, the way was open to a general advairoc towards- 
a higher standard of farming. All improved varieties call for a 
better standard of cultivation if their possilrilities arc to be realised 
in full. Most will give better rcsult-s than the mixtmes they have 
replaced even without improved cultivatiorr, while a few, especially 
sugarcane, demand better cultivation as a condition to success, 
lire replacement of inferior by better varieties of crops continues 
to be one of the most successful lines of work. It makes the least 
call on the cultivators’ scanty caj)ital and is easy to demonstrate 
as the results arc usually obvious. 

The ascertained area under imjrrovcd varieties of crops in 1929- 
30 was approximately 12*2 rnilliorr acres and in 1930-31 13*5 million 
acres, as compared to 12 milliori acres in 1928-29 and 10 million 
acres in 1927-28. As vill be seen from the data preserrted for in- 
dividual crops, these figures bj’’ no means represent the whole extent 
to which irnjrrovcd strains have replaced older varieties. It is 
almost an impossible task to gauge the natiiial spread of a variety 
once it becomes popular and in several impor*tant instances it is only 
possible to give figm*es for the areas of crops produced from seed 
distributed by, or with t.he knowledge of, the provincial agricultural 

department, ihe following tables give Abe present position so far 
as It can be ascertained. -5 

( uj 



Areas under mproved crops in India in 1929-31 {in acres). 
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Table 11. 

Areas under imjmved crops in India {in acres). 
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Groundnuts. The apparent reduction is due to a change in the method of reporting in Bombay. 
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1. Rice. 

On an average this crop occupies about thirty-five per cent, 
of the total cultivated area in Indiaj and the following table shows 
the area and yield during recent years ; — 


— 

1927-28 

! 

m 

10.70-31 

Average 
for the 
quiaqiicji- 
niusn tiiiding 
1030-31 

Area in norci 

78,470,000 

83,2715,000 

80,022,000 

82,428,000 

80,808,000 

Total rnonTjoriow ik 

TOK.S or PADIIY. 

28,2.74,000 

.72,1415,000 

i 

.71,132,000 

32.034,000 

30,048,000 


Both the area and the yield of the rice crop are considerably 
aficcted by the monsoon ; the propoji.ion of the rice area irrigaied 
from canal and other sources varies considerably in the diflerent 
provinces. The rice crop of 1929-30 was good on the wliolc ; the 
reduction in area ocouiTcd mainly in Bengal, As-sam and ITydcrabad. 
The crop of 1930-31 approximated to that of 1928-29 both in area 
and yield, and the yield was generally satisfactory, but cxi)orls of 
ria* and ])addy during 1929-30 and 1930-31 amounted to 2,320,000 
tons (7*6 per cent, of the total production) and 2,279,000 tons 
(7‘2 per cent, of the total inoduciion), respectively, as compared 
to 1,816,000 tons (5-0 per cent, of total production) in 1928-29. 
These exports consisted almost entirely of rice ‘ not in the husk ’ 
which accounted for 2,298,000 and 2,254,000 tons, respectivclj'. 
Of the exports, Burma accounted for 88 per cent, in each of the 
two j^ears, Bengal for 5 per cent, and Madras for 4 per cent, in 
1929-30 and 5 per cent, in 1930-31. Exports of Burma rice to 
India amounted to 1,254,000 tons in 1928-29, 1,089,000 tons in 1929- 
30 and 989,000 tons in 1930-31. In March 1931 the export- duty on 
rice was reduced by one-quarter, viz., from 3 annas to 2 annas 
9 pies per maund. An interesting feature of the export trade %vas 
the increase in export-s to the United Kingdom from 35 000 ton.s in 
1928-29 to 79,000 tons in 1929-30 and 114,000 tons in 1930-31: 
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f.liiR was largely due to propa.ganda carried on in Great Britain by the 
Higli Commissioner for India and the Empire Marketing Board. 

Beferenco lias been made in Chapter I to the scheme of re- 
search work on Indian rices Avhich the Imperial Council of Agricul- 
tural Tlesearch, with the financial assistance of the Empire Marketing 
Board and the co-operation of the principal rice-grondng provinces, 
has been able to inaugurate. Some of the stall for the various 
sections of the scheme have recently been apjpointcd and the rest 
is now being recruited. Though work under this scheme falls 
outside the period under review, the general outlines are sufficiently 
important to be indicated here. Briefly, this is an attemjit to 
co-ordinate rice research in India by providing better means for 
co-operation between different workers and by the provision of 
funds and scientific staff to undertake sections of the work which 
had received insufficient attention. The provinces included in the 
scheme are Madras, Bengal, United Provinces, Burma, Bihar and 
Orissa, the Central Provinces and Assam, representing in 1930-31, 
93 per cent, of the total area under rice in India. . In aU provinces 
a good deal of work has been done already, some of it of broad 
scientific value and of much more than provincial importance, so 
that the present scheme aims at supplementing existing work, 
filhng gaps and promoting the better interchange of information 
and material between provinces. Though the agency is provincial, 
the scheme is essentially of an all-India character. Important 
conditions attached to the grants made by the Imperial Council of 
Agricultural Research on this scheme are : (i) that there should he a 
free interchange of selected types between experimental stations and 
farms of adjacent tracts in different provinces, (ii) that the fullest 
facilities should be given to economic botanists and others working 
on paddy to meet each other from time to time at the various re- 
search stations, (iii) that at each research station or sub-station 
all defimte unit species, which are isolated in the course of plant- 
breeding work, should be fully described, maintained and made 
available to workers in other parts of India, (iv) that in addition 
to the actual production of improved strains, each station should 
devote attention to the general genetics of the rice plant and to the 
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blearing up of obscure points in connection with the inheritance 
of characters, (v) that in several provinces, where the agricultural 
and botanical surveys of the varieties of rice arc unlinishccl , these sur- 
veys will be completed, and (vi) that experimental work will not be 
confined to botanical investigations but in each province adequate 
attention will be given to field experiments and to the cultuj'al 
and mauurial aspects of tlie problem. With reference to the last 
condition, it may be remarked also that s])ccial attention is de- 
voted to the biochemical asjiect at the Central Provinces research 
station. Further, the Imperial Council of Agricultmul Research 
is also separately giving financial aid to investigations in the 
nutrition of the rice plant at Dacca University in Bengal and the 
Royal Institute of Science. Bombay. 

Brief mention may be made of the principal features of the 
various provincial sections of the scheme. In Madras, the success- 
ful work at the Coimbatore Paddy Research Station has already 
solved some of the more important problems connected with paddy 
cultivation in Madras. A sub-station in Ganjam district to cater 
for the work in Madras and Or^sa is i)rovidcd. 

In BenGxIL, the improvement of the rice crop has been the 
principal work of the Economic Botanist for some 22 years and a 
great deal has already been done. Two important types of rice, 
however, have not yet been adequately studied, the fine Patnoi 
or Patnahi rice, grown muinly in the Twenty-Foiir-Pargauas 
and Sundarbans district, which constitute the Patna rice of com- 
merce, and the rices of Western Bengal. Provision has been made 
for two sub-stations, each under a research officer, for the study of 
these rices. 

In the United Provinces, a botanical and agricultural survey 
of the rices of the pro\dncc leading on to a preliminary classification 
had already been made by the Economic Botanist and some work 
on the development of the root-system of the rice plant had been 
published. A new station in Rohilkhaml under tlic control of the 
Economic Botanist, United 3’roviiiccs, has been provided for, where 
plant-breeding and physiological work will bo undertaken as also 
cultural and manurial expetimente. The immediate object will 
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be the productioD of a higher-yielding and hotter quality rice for 
the area wliich has recently come under irrigation from the Sarda 
Canal. 

The Burma portion of the scheme is of special interest in that 
Burma provides the bulk of the rice exported from India and also 
supplies an overage of about one million tons annua ll}"^ to the rest 
of India. The scheme provides especiall}^ for an intensification of 
plant-breeding work directed to the improvement of the quality of 
the indigenous rices without loss of jdeld. Questions of i)rcparation 
and marketing will receive early attention. A special paddy 
research station is being opened and specialists •with a research 
staff are to be engaged. 

In Bihar and Orissa, the second of the rice-growing provinces 
in point of area, a number of quite distinct rice tracts exist, each 
possessing its own characteristic varieties, soils and problems. The 
scheme, therefore, includes a rice specialist worldng at a central 
station with a number of sub-stations in the other rice tracts. 
Work has already started on the scheme and includes thc^ comple- 
tion of the rice survey, the isolation and testing ol pure strains, and 
further work on manurial and cultural requirements. 

In the Central Provjkce,s, a preliminary survey of the rices 
has already been made and heavy-yielding t3'pes brought under 
cultivation and some preliminat}^ work has been .carried out 
on the cultural and manurial requirements of the crop and on the 
various soils of the Central Pro'dnccs. An existing experimental 
farm in the principal rice tract is being raised to the status of a 
research station and a biochemist and a botanist 'v\’ith the necessary 
staff of assistants engaged. In this way both the varietal and en- 
"vironmental aspects of the problem will receive adequate atten- 
tion. 

In Assam a special study -will he made of the “ deep-water ” 
varieties of rice which are of great economic importance both in 
that pro\dnce, in Eastern Bengal and in Orissa. 

Current worJc- in the Provinces, — -During the two years under 
review, the paddy-grower in rice provinces has felt acutely the 
fall in prices. In many places it is necessary to go back 30 years 
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or more before a parallel can be found to the low prices of 1931. 
As is often the case in such slump periods, the actual prices obtained 
by growers were even lower than market quotations would indicate. 
Hence all means for making paddy cultivation more efficient and 
thus reducing the cost of production are of unusual importance. 

From 976,913 acres in 1928-29 the total area under improved 
varieties had risen to 1,126,061 acres in 1929-30 and 1,287,298 acres 
in 1930-31. 


Madras. Tliis Presidency has about 13*8 per cent, of the total 
area under rice in India and produces about 16-9 per cent, of the 
total Indian crop — 


— 

1028-20 

1020-S0 

1930-31 

Area in acres .... 

• 

• 

11,010,000 

11,262,000 

11,678,000 

Pioduotion of paddy in tons 

* 

• 

6,107,000 

6,266,000 

6,376,000 


A feature of the crop in Madras is the high percentage (73) of 
the crop which is irrigated ; the irrigated rice crop accounts for 
about 84 per cent, of the total irrigated area. This is an unfavour- 
able factor with present low prices. 

The area under improved rices increased from 216,931 acres in 
1928-29 to 245,326 acres in 1929-30 and 292,478 acres in 1930-31. 
Eight strains, viz., G. E. B. 24, Go. 1, Co. 2, Co. 3, Co. 4, Co. 5, Co. 6 
and Co. 7, all of proved superiority, have been issued from the main 
rice-research station at Coimbatore and are all in keen demand. 
The strain G. E. B. 24 is of special interest because of its suit- 
ability to very varying conditions. In Bellary, for example, it has 
replaced the local rices to the extent of 60 per cent, in two taluqas. 
In other circles, its resistance to the stem-borer makes it valuable. 
A number of Tinnevelly varieties of rice have been under study 
for some years and promising 'strains have now been released for 
district testing. At the three sub-stations of Aduturai (Tanjore 
and Trichinopoly districts), Maruteru (Godaveri and Kistna 
districts) and Pattambi (Malabar and South Kanara districts) the 
main consideration is the raising of pure-line seed, and marked 
success has been obtained by the isolation of the best types from 
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local mixtures. Botli at Coimbatore and the sub-stations, attention 
has been paid to a number of practical problems in rice cultivation 
and manuring. In view of the fall in paddy prices and the extreme 
probability of local over-production of paddy in Madras, the ques- 
tion of profitable crops such as sugarcane, groundnut and plan- 
tains which might be grown in rotation mth paddy, has been taken 
up. In such rotations, the choice of the most suitable variety of 
paddy may be of great importance. Green-leaf manuring still 
gives the best and the most profitable result, but a small deficit of 
green leaf can be made up for by the use of an equivalent quantity 
of nitrogen supplied as sodium nitrate. From the Aduturai Station 
nine types have already been released and despite all efforts to 
keep pace with it, the demand still outstrips the supply. Other 
strains are. under test. At the Pattambi Station, quite a large 
number of strains are in various stages of trial. Several have given 
marked increases over the miselected material ; the strains Co; 
3 , Co. 5 and Aduturai 2 have shown promise here. At the Maniteru 
Station no selected strain was yet ready for issue but as in previous 
years mass-selected bullr seed of local varieties was in demand. 
Several of the strains under test show great promise. The Coim- 
batore strain G. E. B. 24 has proved more resistant to stem-borers 
than local varieties. 

The research work at Coimbatore included work directed to the 
production of types resistant to the ‘ blast ’ disease and the inheri- 
tance studies of several characters of economic importance. The 
heredity of the length of the panicle has been worked out, that of 
grain length is under study and also that of leaf-size. Other inheri- 
tance studies are also in .progress. It has been found that the 
tendency to lodge and its converse are associated, with two "types 
of growth habit of the tillers. It has also been found that, 
though very much subject to the influence of environmental condi- 
tions, the tfllering habit of a rice plant is a Mendelian character 
and that the inheritance can be traced out by reducing modifying 
influences to a minimum. 

Special attention has been given to the organisation of the supply 
of seed of improved strains. Details are not available for all circles 
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but oven so, 2,128 tons of seed in 1929-30 and 1,232 tons of seed 
in 1930-31 were issued tlirougli or by arrangement with the Depart- 
ment ; these iigures include supplies by co-operative seed farms 
and by individual seed-growers. Most success has been obtained 
by the organisaiion of private seed-farms under departmental 
supervisio]! : an effort is made to render each area self-supporting 
in regard to the seed-supply of a new variety as early as possible. 

In Bombay rREsiDBNCY, the rice crop is only locally important, 
the average area and jiroduction being 3'J million acres and 1-J 
million tons, respectivel)^ Since the Agricultural Departments 
in Bombay and Sind are now independent, work in Sind is separately 
discussed and what follows relates to the Presidency proper. Tlie 
area and production for the past three years are shown below : — 


— 

1028-29 

1020-30 

1930-31 

ATca under rioo Bombay Presidency proper 

1,033,304 

1,028,202 

2,201,000 

in acres. 

Produelion in Ions ..... 

937,813 

823,707 1 

080,000 


Research work on rice is mainly concentrated at the Karjat 
Rice Station, wdth sub-stations for local work at Ratnagiri, Kumta 
in Kanara district and Mugad in Dharwar district. Breeding work 
has mainly consisted of the selection of pure-line strains from the 
local varieties and the subsequent testing and multiplication of the 
most promising. A number of promising strains have thus been 
obtained .suitable for the diverse conditions of the Konlcan districts 

• 

During the past two years particular attention has been paid to 
adequately replicated yield tests. The scheme for the multiplica- 
tion and supply of seed of improved strains of rice generally 
resembles that adopted so successfully for cotton. Seed from the 
departmental farms is issued to registered seed-growers (97 in 1929) 
for multiplication and their fields are inspected and “ rogued ” 
by departmental staff. Tlie produce from seed-growers’ fields is 
distributed tlirough the taluqa development associations, seed 
societies, grain lianks and trade agencies. The supervi,scd seed 
production area was about 400 acres in 1929 and 710 acres in 1930, 
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In tliis way the Department is able to control pure seed for about 
15,000 acres annually. 

Mannrial and cultural experiments have also been carried out. 
In the Kumta tract green manuring qjlus boncmeal has given success- 
ful results, as has the addition of ammophos (at 100 lbs. per acre) 
to the basic dressing of farm manure ; calcium cyanamide has 
also given good results. At Karjat sulphate of ammonia con- 
tinues to be profitable : the effect of continued applications on the 
organic matter and lime content of the soil is being studied, the 
preliminary result being that on the trap soils both tend to be 
depleted. 

Sind. Dm-ing recent years the area under rice in Sind has been 
approximately 1,180,000 acres udth an aimual production of about 
506,650 tons. Breeding work is carried out on the Larkana Farm, 
and three selected strains Kangni 27, Jajai 77 and Prong 36 have 
been established. A seed multiplication scheme has been worked 
out. Many well-known varieties from Bombay and other provinces 
have been under observation but many appeared to possess too 
long a vegetative period. Ratnagiri 61, Dehra Dun Bansmati, 
Peshawar Bara and an acclimatised Bengal variety, now known as 
Bengalo, showed promise. 

Hybridisation between Kangni 27 and the Karjat strain 
Kolamba 184 promised well, as the Fo generation included some 
heaAy-yielding types. The area under improved varieties was 
2,353 acres in 1929-30 and 2,890 in 1930-31. 

Bengal. On the average of the last three years rice occupied 
20-7 million acres in Bengal or 25*2 per cent, of the total area in 
India, and production is estimated at 9 million tons or 29 per cent, 
of the total for India. 

The 1929-30 crop was somewhat below that of 1928-29 in area 
(20,225,000 acres as compared to 21,403,000 acres) and the yield 
of 8,202,000 tons, as compared to 9,684,000 tons in 1928-29 and 
an average of 7,892,200 tons for the five years ending 1928-29, Avas 
mediocre. In 1930-31, the area increased slightly to 20,582,000 acres 
and the yield (9,206,000 tons) was satisfactory. Tlie ascertained 
area under improved varieties increased from 185,255 acres in 1928- 
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29 to 192,885 acres in 1929-30 and 223,233 acres in 1930-31. Tliere 
Averc in 1929-30, 247 private local jiaddy seed-farms for the multi- 
plication of improved strains of paddy and 240 in 1930-31. These 
seed-farms covering 1,200 acres provided 13,000 maunds of seed 
in 1930-31, of Avhich only 1,787 maunds came from Government 
farms. 

Kesearcli work was carried out at four centres, viz.y Dacca for 
ISastern Bengal, Chinsurah for Central and Western Bengal, Barisal 
for the “ Balam ’* tract and Bankura and Smi for Western Bengal. 
In addition, vaiictal tests of selected strains were carried out at 
most of the district farms of tlie province. 

In Eastern Bengal, Indrasail and Latisail continue to stand 
first, and careful 3 deld trials spread over four years gave 25 per cent, 
more than the host local varict 3 ^ Bhasamanilc, a new type from 
Chinsurah, has done well and the h 3 '^brid C. 22 xB. 22 is one of the 
heaviest of the early t 3 ^pes, hut the cross Dxl (13) is better if 
quality be taken info consideration. 

Eight 3 'cars’ results of varietal tests at Chinsurah of selected 
aman strains have giveji the following average results, talcing un- 
selected local Nagra as a standard : Bhasamanik 34*92 maunds 
per acre, Dudsar 33*97 maund.s, Jhingasail 33*77 maunds, Nagra 
3S"^o. 68 33*70 maunds and Nagra local 29*97 maunds. Dudsar is 
recommended in Western Bengal instead of Indrasail, as being 
slightly earlier and moi'o drought-resistant. Bhasamanik is a new 
strain, closel 3 ’’ j’eseinbling Nagra. It was selected from a mixed 
sample of local Bhasamanik .seed, collected from Jlooghty district 
12 years ago. In tlie varietal tests at Chinsurah, it has stood first 
five 3 ’'ears out of eight, and has established its right to be considered 
the heaviest- 3 'ielding of Western Bengal selections. It is now being 
distributed. Jhingasail is also doing Avell, and a considerable 
demand for tliis paddy is springing up in Bankura district. Among 
ms selections at Chinsurah, Jhaiiji, a strain from Bankura, and 
among carl 3 '^ amau selections across Dxl (13), from Dacca, are 
promising. The last nicnt’oned hybrid, which has been selected from 
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a cross between a strain of Daiidkham and Indrasail, bas yielded 
more tLan local Nagra in tbe varietal tests for four consecutive 
years and ripens a week earlier. Work bas also been commenced 
on tbe improvement of Patnai paddy of commerce, grown mainly 
in tbe Sundarbans of tbe 24-Parganas and Kbulna, but also in 
Hcogbly and Howrab districts. This paddy is tbe cbief paddy 
milled in Calcutta mills for foreign export. In recent years tbe 
export bas decbned considerably and complaints are being made 
of deterioration both in yield and quality. Collections from all 
over tbe areas where this paddy is gro-wn have already been made 
and preliminary experiments started during 1930. In connection 
with this work and until work on rice in Western Bengal generally. 
Sic Hari Sanlcer Pal bas very generously given a donation to tbe 
Department of Es. 7,000 for a field laboratorj’’. At Barisal several 
improved strains of tbe local Balam rice and other salt-resistant 
varieties were distributed. Strains of Patnai rice are promising to 
be heavier yielding than the Balams. At Eajsbabi and tliroughout 
tbe Barind tract of Northern Bengal tbe paddy crop was badly 
damaged by a fungus disease Sclerotium oryzae. Only early varieties 
were affected. In tbe varietal tests on tbe Bajsbalii Farm it was 
noted that tbe departmental varieties were free from tbe disease and 
yielded a normal crop, while tbe local variety was badly affected and 
yielded a verj’’ poor crop. Tbe average figures of yield too bear this 
out. Tbe departmental selection Dudsar, which stood first, yielded 
20 maunds 24 seers per acre (average of six plots), while local Gazia 
yielded only 5 maunds. Such was tbe case wherever tbe disease 
occurred and, as a consequence, a considerable demand arose for 
departmental seed. Tbe Department of Agiioulture, collaborating 
with tbe Collector, brought mto tbe tract nearly 6,000 maunds of 
departmental seed, which was immediately taken up by cultivators, 
partly by purchase and partly on loan. Tbe collection of so large 
a quantity (a train load) was greatly simplified by tbe knowledge of 
where successful seed farms bad resulted in large scale cultivation 
of departmental paddy. 

Heavy jessing of lune to tbe acid soils of Dacca produced 
increased yields, but due to constant washing and inundation- in 
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tliese soils, tlie lime did not seem to be retained in sufficient amount 
to keep up tliis effect. 

On the average of tlie last tlirce years, rice occupied 14’ 2 million 
acres in Bihar and Orissa, or 17 per cent, of the total area in India. 
The 1929-30 crop was a little below that of 1928-29 in area 
(14,229,000 acres as compared to 14,352,000 acres) but the yield 
of 6,011,000 tons was considerably above that o£ the latter, viz., 

5.568.000 tons. In 1 930-31 the area decreased slightly to 13,927,000 
acres and the yield of 5,015,000 tons was satisfactory. The area 
under improved varieties was estimated to be 20,250 acres in 
1928-29 and 23,050 acres in 1929-30, but the estimate in 1930-31 
was only 15,134 acres. There has been a marked fall from 10,494 
acres in 1929-30 to 756 acres in 1930-31 in the area under improved 
Dahia rice in South-East Bihar, where at one time this rice covered 

50.000 acres. The cultivators’ complaints of short weak straw 
and damage to the crop by heavy October rain may not be wholly 
ndthout foundation, but the real cause of the reduction in area 
appears to be more a lack of effort to keep the seed pure, with the 
result that now it is little different from the local Bahia rice. Steps, 
however, have been taken during the last two years to encourage 
cultivators to obtain pure seed from the vaiious departmental farms. 
The problem of improving strains of rice in this province is parti- 
cularly difficult as the various 3ices are not grown in homogeneous 
areas as in Bengal. In Chota Nagpur, in the same village may be 
found dry rice, early rices in the liigh terraces and lower down 
medium rice, while the main crop rice is in the lowest land where 
there is the best water-supply. Dahia is a medimn season paddy 
of fairly good quality and is spreading all over the province. In 
Chota Nagpur the variety known as Rais is recommended for the 
earlv terraces, Ranlcesal and Dahia for lower terraces and Latisail 
for the lowest land. Dahia has been found useful in South Bihar 
and in South-East Bihar. For Orissa them are four Cuttack selec- 
tions which have given good results. Two years’ trials at Cuttack 
tend to shoAV that almost any early aman paddy may De gi'own. 
Dahia and Cuttack No. ,-l.have been found to be suitable on the 

Ipw-lying tracts that arc submerged imtil late in the season. 

c 2 
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As tlie seed of these two varieties is available in sufficient amounts, 
a great difficulty wliicli used to be experienced during years of ]lea ^7 
flood has been removed. 

All farms were conducting experiments on artificial and natural 
manures and great diflercnces were found in tlic manurial require- 
ments of the various parts of the province. Nicipbos, ammopbos 
and ammonium sulphate, dhaineJia with superphosphate, fish manure 
and farmyard manure all have their place. This province is well 
in the van mth regard to the use of artificial manures and importing 
firms have established complete organisations for the distribution 
of the commoner forms, but the fail in price during the last two 
years has now greatty restricted their use. 

On the average of the last three years, rice occupied 12*8 million 
acres in Burma or 15-6 per cent, of the total Indian acreage and the 
production was estimated at almost five million tons or 15‘7 per 
cent, of the total Indian output. M^he area gradually increased 
during the last three years from 12,709,000 acres in 1928-29 to 
12,861,000 acres in 1929-30 and 12,011,000 acres in 1930-3] and the 
yield increased in proportion from 4,894,000 tons to 4,986,000 tons 
and 5,073,000 tons, in the respective years. The area under 
improved rices increased from 323,125 acres in 1028-:29 to 382,972 
acres in 1929-30 and 436,804 acres in 1930-31. Apart from the 
major seed-farms worked by the department, gi'aring ground seed-, 
farms were leased to cultivators for the multiplication of seed. 
During 1929-30 there were 92 of these seed-farms, comprising an 
area of 5,440 acres, and in 1930-31 107, covering an area of 6,570 
acres. The total amount of seed distributed from both sources 
was 2,827 tons in 1929-30 and 3,961 tons in 1930-31. Particular 
attention has been given in Burma to the improvement of the rice 
crop and to the distribution of strains which will meet the require- 
ments of the export trade. That this work is progressing along 
right lines is indicated by the favourable reports received from the 
Burma Chamber of Commerce on samples submitted for commercial 
opinion. In 1929-30 tAvo strains from Ak 3 '^ab farm and six from 
Mudon farm were considered to be suitable for export to all markets. 
Attempts were also made to see Avhether the high grade type of rice 
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known as Emata could be substituted for the Ngasein and 
Lctjnvezin t)Tpcs with a view to enabling Burma rice to find an entry 
into high quality inarkets wliicli are now barred to it. Trials with 
this type of paddy, the cultivation of which was formerly confined 
to the Proine dist-rict, have been made in tlie Irrawaddy, Southern, 
Tenasserhn, and East Central circles but the reports received do not 
msike it clear that it is proved as yet that the department can with 
safety recommend the substitution of this tjqic for the previously 
grown iN'gaseins and Letywesins. It is obvious, therefore, that caution 
will have to be exercised before any distribution policy on a large 
.scale is decided on. In the meantime the stall at ITmawbi are 
busily engaged in getting better tyjies of Kmatas and .samples of 
two of these have been submitted to the Trade Commissioner for 
‘India for evaluation by the experts of the Empire Alarketing Board 
who will express an opinion on their suitability foi* the European 
market. The position of the trade in Ai'akan was so serious as to 
engage the attention of Government some three years ago. The 
department has now been able to get into stride in this division, 
concentrat ing its efi’orts mainly in the Akvab di.strict wliich produces 
the bulk of the export paddy of Arakan. In the year 1928-29 the 
seed distributed amounted to six tons, increased to 72 tons in 
1929-30 and to 120 tons in 1930-31, whilst it is estimated that 
150 tons of departmental seed were distributed l)y the cultivators 
themselves with the result that the general quality of this year’s 
crop .showed a marked impjovement. I'he problem, however, in 
Ai-akan is of much .simpler solution than it is in the larger areas 
of the Irrawaddy and Pegu divisions. 

Work on the improveincnt of the rice varieties of the province 
was continued at Ilmawbi, Myaungmya, Akyab, Mudon and 
Mandalay. A considerahle amount of attention was given at 
Ilmawbi to the jm}n*ovcm,ent of the Emat-a type as already 
mentioned, and to the production of varieties suitable for flooded 
conditions. Work at illandalay dealt with the improvement of 
Upper Burma rices. A re-classification of varieties of rices in the 
province was undertaken. Nine new selections of Ngasein made 
in 1920 were tested for jdcld against Mandalay Ngasein C. 2J0-i, 
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a variety now under distribution. Several have given higher yields 
and one 0. 2991 was decidedly superior to all the rest. Attention 
was also paid to varieties of Kalagyi and Mweswai. 

Work with fertilizers was carried on at all the stations, but the 
recent excessive fall in the price of rice has practicall}^ cancelled 
the profits derived from their use. Mie price of paddy has fallen 
about 50 per cent, in the last two years while the price of fertilizers 
has fallen only 8 per cent. In the circumstances, they cannot now 
be recommended to cultivators with the same certainty as in previ- 
ous years. The experimental work was nevertheless continued 
with interesting and useful results. These are not identical at all 
stations. The Myaungm}^ station reports that the paddy soil of 
that area responds readily to bonemeal which yields a surplus even 
when the apj>lication is as low as half a cwt. per acre. 
This result has not been obtained at any other station. At AJeyab 
and Mudon, at which places the rainfall is over 200 inches, signi- 
ficant results have not yet been obtained from the use of ammonium 
phosphate manures, while at Hmawbi and Mandalay increases in 
grain yield up to 60 per cent, have been obtained. At all stations 
careful estimations of the residual eirect of these fertilizers were 
kept. Cultivation experiments have been done at some of the 
stations dealing with the number of transplants per acre, with the 
comparative advantage of broadcasting and with other matters. 
The results obtained at Hmawbi on the broadcasting versus trans- 
planting experiments aiipcar to indicate that broadcasting gives 
as good a yield as transplanting, provided fertilizers are used in both 
cases. The results of the Hmawbi trials indicated that the optimum 
seed-rate of sowing was 60 lbs. j)er acre and that the increased yield 
of iCO lbs. per acre obtained by transplanting did not pay for the 
cost of the operation and that better yields and return on outlay 
can be obtained by soudng broadcast at 50 lbs. and fertilizing with 
an ammonium phosphate fertilizer than by transplanting. Tests 
have shown that certain manures, notably potassium and 
ammonium sulphates, either alone or in combination with other 
manures, cause an increase in breakage dmmg polishing of Ngasein 
nee. Similar tests on Tairngdeilcpan manured Avith diammophos 
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did nofc give siicli definite results ; so further data are obviously 
required to show what effect fertilizers may have on the milling 
qualities of different varieties of rice. 

On the average of the last tln*ce years the area under rice in the 
United Provinces is 0*9 million acres or 8 per cent, of the total 
area of rice in India, and the yield was estimated at 1-4 million tons 
or 4*5 per cent, of the total Indian jiroduction. Several selections 
of high-yielding rice have been made, of which 2G5 maiinds of pure 
seed were distributed in 1929-30 and about 300 maunds in 1930-31 . 
The bulk of this went to the Sarda Canal area, the development of 
which depends on the success of replacing the present coarse broad- 
cast rices by fine varieties. In order to produce a variety which 
will be immune to the attack of gundlii {Lcftoeorisa variconds). 
hybridization has been resorted to using a coarse variety called 
. Sathi which escapes the ffundhi on account of morphological 
characters. 

In the Centb.al Provinces the area under rice is, on the average 
of the last 3 years, 0*2 million acies and the yield 1*7 million tons. 
From 0,199,000 acres in 1928-29 the area fell to 6,854,000 acres in 
1929-30 and rose agam in 1930-31 to 0,721,000 acres, while the 
yield rose from 1,047,000 tons to 1,909,000 tons and fell again to 

1.604.000 tons in the three corresponding years. The area under 
improved varieties steadily rose from 182,000 acres in 1928-29 to 

225.000 acres in 1929-30 and to 265,000 acres in 1930-31. The 
actual area under improved strains is nnich larger than the above 
areas, which arc only the actual areas sown by seed from organised 
supplies. The number of private scc<l-farms increased from 2,560 
ill 1929-30 to 2,850 in 1930-31, and the quantity of seed distributed 
from them was 4,400 tons and 4,010 tons in tlio two years. AVork 
on seed selection has resulted in the isolation of nine new strains 
of some of tJie well established varieties such as Bliata Gurmatia, 
Giirmatia, JBhonclu, Parewa, Surmatia, Cliinoor, Lucliai and Dilibnlc- 
sha and those straiiLS have been jn-oved to be of uniform quality and 
improved cropping power. A system of elassiftcaiion based on certain 
botanical characters has becji introduced into which all the vaiictics 
known to exist in the pj'ovince can bo placed and this will facilitate 



32 AGRICULTUJRAL OPERATIONS IN INDIA, 1929-30 AND 1930-31 

further breeding work on tliis crop. Such work has already yielded 
important results, as heavy-yielding strains of rice with coloured 
stems have been obtained wliich are easily distinguishable from the 
wild rices. It was formerly difficult for the rice-grower to distinguish 
in the early stages of groAvth between wild rice and the cultivated 
varieties, and this caused him considerable loss. Three definite 
hybrids combining the desired characters have been fixed and their 
yields thoroughly tested, vath the result that the hybrids were shown 
to be better yielders than the parent strains. Another prevailing 
detect in some varieties of rice is the weak character of the straw 
which causes the crop to fall or lodge, and the problem of eliminat- 
ing this is receiving attention. In view of the importance of the 
rice crop to the provinces, much more work is called for, and this 
will be possible in the future in the scheme of research approved by 
the Imperial Council of Agricultural Besearch. 

In Assam the average area under rice for the last three years 
was 4*6 milhon acres or 5’ 5 per cent, of India’s total rice area, and 
the yield was 1*5 million tons or about 6 per cent, of the total pro- 
duction. In 1929-30 there were unprecedented floods in the Burma 
Valley and Naugong where the autumn and winter broadcast rice 
and sail seedlings were almost totally destroyed. The area under 
improved varieties was 12,502 acres in 1928-29, rising to 16,826 in 
1929-30 and to 18,950 in 1930-31. In 1929-30, altogether 134 tons 
of improved seed were di.stributed in the Surma Valley mainly to 
replace stocks in the flood-stricken area and 21 tons in tlie Assam 
Valley. As a result of work done at the two main expeiimental 
farms at Karimganj and Titabar. ten aits, ten sail and three asra 
varieties have been distributed widely. In the Burma Valley the 
aus variety Dumai 30/44 topped the list with an increase of 1,174 
lbs. per acre, while the asra variety Sail Badal gave an increase of 
869 lbs. per acre in the Surma Valley and 1,260 lbs. in the Lower 
Assam Valley as compared vuth the local varieties. At the Titabar 
farm sodium nitrate, bonemeal and potash as well as farmyard 
manure and .potash gave marked higher yields, while the absence 

of potash from the two combinations brought down the yields to 
nearly half. 
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In Mysore State tlic area under rice rose Crom 707,000 acres 
in 1928-29 to 721,000 acres and then to 764, -000 acres in the next 
two years, while production rose steadily from 204,000 to 210,000 
and then to 227,000 tons in the corresponding years. The area 
under improved varieties ro.se rapidly from 13,522 acres in 1928-29 
to 30,908 in 1929-30 and 38,159 in 1930-31. G. B. B. 24 was the 
improved variety most generally grown and it continued to extend 
rapidl}’^ in most areas where it has been introduced. Among other 
varieties whoso area was extended am Chintamani Sanna and 
Banlcu. Bice-breeding work centred at Nagenhalli has given most 
promising results. Selections from a number of local varieties have 
given yields much in excess of that of G. E. B. 24. while some of 
them have .shown as high a jjorcentage of rice to paddy and a better 
qualit}’’ than that variety. Seed of the best of these selections was 
multiplied at ISlagcnhalli for general trial on ryots’ fields during 
the next monsoon. Preliminar)’’ work on Mulnad rices at Marthur 
indicated that, in the coiu’se of one or two yeans, selections will 
be ready wliioh will give decidedly higher yields than the varieties 
now grown. Important experiments on the duty of water for rice 
under tank irrigation were brought to a close in 1929-30. They had 
extended over five years and six crops. While they show that the 
rather Avasfceful application of water which ordinarily takes ifince gives 
a somewhat higher yield, they also show that a very much more 
economical utilization of Avatcr is possible. A supply ol water more 
than doulile that of the minimum used (65-5 inches of irrigation 
water plus 14*3 inches of rainfall) increased the 5 'ield by only 9 per 
cent., from 1,849 lbs. to 2,032 lbs. of rice in husk. The possibility 
of a more economic utilization of water in places of limited supply 
is thus indicated. 

In the PuNJAU rice is of comparatively little importance except 
in the south-west corner. The total area is only sonic 970,530 acre.s. 
A classification of the rices of the area was made and five x>romising 
strains were under yield trial. 

In TuAVANCORE tlic area under rice was 069,275 acre.s of which 
about 1,300 acres were under imjnoved strains. About 27,000 
lbs. of improved seed Avere distributed annually. Valsiraniundan 
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and Samba Trere the common improved rices. Jaraboli, G. E. B. 
24, Co. 2, Piizhnthupiratfcy and Panamlmniva were the best of the 
varieties under tiial. Groundnut-cake, ammoplios, bone compost^ 
and saperphosphate were all found suitable. Improved methods 
of cultivating rice were demonstrated at 66 centres. 

In Baroda the variety Imown as Early Kolam is reported to be 
increasing in popularity and arrangements have been made to supply 
seed among reliable cultivators for multiplication. 

2 . Wheat. 


On an average this crop occupies about 10 per cent, of the total 
area under cultivation in India. The followmg table shows the 
area and yield during recent years — 


— 

1927-28 

1028-29 

1920-30 

1030-31 

Area in acres .... 

32,190,000 

31,973,000 

31,054,000 

32,180,000 

Total production in tons . . 

7,791,000 

8,C91,000 

10,409,000 

9,305,000 


The total area under wheat during 1929-30 was 31,654,000 acres, 
which meant a decrease of one per cent, below that reported in 
1928-29. The weather was much better than in the preceding 
year and the total outturn for 1929-30, in spite of the smaller 
acreage, was a record one of 10,469,000 tons representing an increase 
of 20 per cent, compared with the 8,591,000 tons of the preceding 
year. During 1930-31 the area increased by about 1’7 per cent, 
to 32,180,000 acres. Tbe season was a good one and tbe outturn 
was 9,306,000 tons, being 11 per cent, below the record figiue of 
the previous year. Prom 4,126,915 acres in 1928-29 the total 
ascertained area under improved wheats had risen to 4,896,286 
acres in 1929-30 and to 5,382,674 acres in 1930-31, representing 
17-4 per cent, of the total area under wheat in India. Seventy- 
eight per cent, of this area under improved wheat is in the Punjab 
and the United Provinces. Owing to the inadequate crops of the 
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previous two years, India had to import wheat in order to meet 
her own requirements. In 1928-29, however, India exported 

116.000 tons, mostly at the beginning of the year, when the crop 
prospects were good. In order to make up for these exports and 
to meet the deficit caused by the unexpected lower crop, India 
imported in that year 662,000 tons. The net imports then were 

370.000 tons. In 1929-30 exports fell to the negligible figure of 

13.000 tons. Further, India had to make uj) the deficit in her wheat 
supplies by importing 357,000 tons from abroad. In spite of the 
bumper crop of ten million tons in 1929-30 and the consequent 
large exportable sm’plus, the export demand in 1930-31 did not 
reach a very big figure though it was much larger than the previous 
year’s very low figure. This was owing to the competition of foreign 
wheat in international markets. Imports into India during the 
year amounted to 232,000 tons. Imports on this comparatively 
large scale in a year when India had a bumper crop available, was 
a remarkable feature of the trade but it was simply a matter of 
price. Australian wheat could be placed in the sea port towns of 
India at lower prices than those which had to be paid for Indian 
wheat brought long distances by rail from up-country producing 
areas. A large quantity was imported into Calcatta, Bombay 
and Rangoon, and it was at last necessary for Government to inter- 
vene m order to help the wheat-growers in the country. At first 
a reduction in railway freight was gi’anted to wheat consignments 
to Calcutta and Karachi, but as it was feared that this action would 
not suffice, a further step was taken by levying a duty of Rs. 40 
per ton on imports of foreign wheat. This latter action was taken 
in March 1931, and its eilects will be felt in 1931 -32 as it was brought 
into force at the end of the period under review. 

During the two years the ijrice of wheat fell steadily with disas- 
trous effect. In the Karaclii market prices moved almost in 
sympathy with those in the international wheat market. In April 
1929, the quotation for white wheat per candy of 660 lbs. stood at 
Rs. 46-8 and, with shght fluctuations, price:* were almost continu- 
ally on ube decline till March 1931 , when the price was Bs.l9. Apart 
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{rom a rise in prices tlie ameKoration of the wheat growers’ lot can 
only come through improvement of quality and lowering the cost 
of production. 

PusA. The new wheats P. Ill, P. 112, P. 113 and P. 114 gave 
high yields both at Pusa and .Shahjahanpur. Of- the numerous 
cultiures ot crosses between Pusa 4 and Federations and between 
P. 62 and Federations, grown on a field-scale, two — P. 163 of the 
former and P. 115 of the latter— proved to be the best in 1930-31 
and were chosen for lurther trial. Tn 1929-30 the attack of rust 
was moderate on some varieties and was veiy slight on the 
selected ones but the weather conditions in the succeeding yeai- 
were eyceptionalty tavourable for rusts, and this afforded a 
good opportunity for the. study of rust-resisting qualities of the 
various cultiuces under study. It h interesting to note that 
at Pusa orange rust (P. iriiicimi) was the most serious of tlie 
rust diseases and that the selected varieties were generally 
resistant to this rust. At the suh-slation of Kanial, however, 
yellow rust (P. glumarum) was the most serious rust disease in the 
year under report and both Pusa 62 and Pusa 115 were badly 
attacked by it, although ireither of tliesc wheats "was badly rusted 
in Pusa. "With the object of iiivesligatiug the quality of some Pusa 
wheats grovai at Pusa imdcr dry conditions, and at Ulirpurkhas 
under irrigation conditions, and to compare with some Sind wheats, 
1 6 samples were sent to England for milling and baking tests. These 
tests were carried out hy the Pesearch Association of British Flour- 
Millers and a report on the results was published in the Indian 
Journal of Agricultural Science, 1, 1931. In the milling and baldng 
tests carried out by that Association Pusa 111, a new wheat bred 
at the Imperial Institute of Agiicultural Bcsearch, Pusa, proved 
equivalent in value to good Manitoba wheat, and the Association 
reported that if it could he successfullv grown in India, it would 
he of commercial importance as a strong wdieat. Millers need both 
strong and weak wheats to secure, by mixing or blending, flour 
of given baking properties, and tw’o ol the Pusa samples, viz., the 
well-known Pusa 12 and Pusa 114 are reported to have high 
blending value and from all points of view arc classed as superior 



AGRICULTUnAL OPERATIONS IN INDIA, 1929-30 AND 1930-31 37 

to the ordinary commercial Karachi wlieat used in England for 
blending. 

At Pusa a certain area is set apart for growing pure seed of the 
best varieties for distribution to departments of agriculture and 
private giwvcrs for renovation of stocks; and, in 1929-30, 419 
maunds were distributed and, in 1930-31, 469 maunds, the principal 
tj^cs being P. 4, P. 12, P. 52 and P. 111. A field-trial to test the 
influence ot ammophos on tl-e yield of grain and straw in wheat 
shoTred a significant increase of about 10 per cent, on each. 

The Punjab has about 34 per cent, of the total area under Avheat 
in India and produces 30 per cent, of the total crop. In 1928-29 
the area under wdieat was 11,299,000 acres, in 1929-30 it was about 
the same, viz., 11,321,000 acres, while in 1930-31 it fell by six per 
cent, to 10,641,000 acres. The area under improved varieties in 
1928-29 was 2,099,000 acres as compared with 2,516,600 in the next 
year. It declined to 2,448,000 in 1930-31 or 22 per cent, of the area 
under -wheat in the province. Most of it is under Punjab 8A, w'hich 
accounts for 2,292,400 acres. That under Punjab 11 has declined 
to 76,650 acres and the rest is under Pusa 4, P, 12 and others. The 
outturn ill 1 928-29 w'as 3,423,000 tons ; next year it was 4,208,000 
tons and in 1930-31 3,660,000 tons. About 150 comparisons of SA 
against a number of other varieties w’-ere carried out under irriga- 
tion conditions on farms scattered throughout the province and as 
usual by far the greater number of comparisons were in favour of 
8A. Of the wdieat crosses referred to in the previous review^, four 
■were extensively tested at Lyallpur, Gurdaspur, Montgomery, 
Hansi, Sirsa, Sargodha and Ludhiana, Two of them were found 
to be very suscejitible to rust and tivo others, 518 and 516, ivere 
definitely better yielders than 8A. Another cross 409 has 
also given bettor outturns than SA. Milling and baking tests 
showed that in yield of flour 409 and 616 were slightly superior 
to 8A while 518 was equal to it. In baking qualities 516 ivas 
decidedly inferior to SA, 409 -wa.s slightly inferior and 518 was 
almost equal. In making cimpaiis 616 Avas very poor, 40D 
somewhat better and 51 8 almost as good as 8A. Punjab 8A, 
the standard variety, is hard to beat. The cultivators’ crop of 
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Dumim wheats grown on strong lands in Griijranwala and Siallcot 
are usually mixtures of the three types that have been isolated 
and are known as Nos. 1, 2 and 3. At Lyallpur Type No. 1 
has been found to bo best agricultuially, and arrangements have 
been made to raise the level of purity by supplying pure seed of 
that type. A simplified hot water treatment has been adopted and 
found to be efficacious against loose smut. Bmit is common in 
the wheat crops of the Simla hills and Kangra and Kullu valleys. 
Cases of 30 per cent, loss of crop oAving to attacks of this disease 
have been frequent^ recorded and it is difficult to find wheat fields 
in these localities which are quite free from the disease. About 600 
maunds in 1929-30 and 12,000 maunds in 1930-31 of pure smut- 
free 8A seed were supplied to farmers and it is hoped to do this 
annually as long as necessary. 

The United Provinces is the second largest wheat-producing 
province, having 22 per cent, of the wheat area in India and pro- 
ducing nearly one-tliird of the total wheat crop. In 1928-29 the 
area was 7,218,000 acre^, in 1929-30 7,289,000 acres, an increase of 
one per cent., while in 1 930-31 it was 7,731 ,000 acres, a further 
increase of 9*6 per cent. In 1928-29 the jdeld was 2,500,000 tons, in 
1929-30 3,342,000 tons and in 1930-31 2,725,000 tons. The area 
under improved varieties rose from ] ,390,000 acres in the previous 
year to 1,000,000 and 1,800,000 acies in the two years under 
review. The chief varieties that are in popular favoui* are Pusa 
12 and Pusa 4, the latter being very much appreciated on account 
of its rust-resistant cliaracter. Pusa 64 is also gaining popularity* 
because, being a bearded wheat, it is less liable to attack by birds. 
Other successful varieties are Cawnpore 13. Muzafiamagar, and 
Pusa 62. 

The Central Provinces and Berar is the third important 
wheat-growing province, having an acreage of about 11 per cent, 
of the total area in India. In 1928-29 the area sown was 3,310,000 
acres but in 1929-30 it fell to 3,098,000 acres after the calamitous 
rust year and in 1930-31 it rose again to 3,129,000 acres. The yield 
in the first year mentioned was only 641,000 tons, while in the two 
years, under report it .was 617,000 and 641,000 tons. The area 
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Wider improved wheats was 8 per cent, of the whole area, under 
wlientintbe province in 1928-29, and in the last two years rose to 
11 and then 12 jier cent, respectively. Tlic chief problems associated 
with the improvenicnt of this crop arc concerned with the produc- 
tion of rust -resistant and highi-yielding forms for the main wheat 
tracts of the north of the jnwnnee and of rapid maturing types of 
hard wheat for the southern wheat plain. Considerable progress has 
been made in these direct ioiLS and quite new forms are now awaiting 
field-trial and multiplication. The mass selection of Hawra con- 
tinues to give good results and the individual selection No. 12 has 
maintnined its repuintion. It is, however, becoming quite clear 
that at present the selection from commonly grown forms is 
not likely to be particularly efiedive in securing wheats of higher 
value to the grower. I’lic problem of improving the crop, there- 
fore, resolves itself into finding heller ready-made forms or evolving 
them by b 3 ’brldizalion. Bolh methods are being Iricd. Exotic 
forms have so far not done sufiicienll)’ well lo merit introduction, 
but hjdirids resulting from the erosKing of these with local wheats 
arc imclor observation and certain fixed crosses luivc given, on small- 
scale trials, indications of promise. Of wheat varieties tested, 
P. 100 is .still the best under irrigation and Pissi for the ordinary 
condilion of dry cultivation. Interesting re.sults have been obtained 
in a study of the root-system of the wheats of the jirovincc and there, 
was a considerable diiTercnce in the depths to which tlie roots pene- 
trated in the years 1929 and 1930. This character appears to bo 
associated with the pov’cr to icsist dronglit and is obviously of 
considerable importance in a country wdiere wheat i.s grown both 
under condition.s of natural rainfall ami under irrigation. In the 
previous two years rust and frost aficcted the W'licat crop adversely 
and in 1920-30 damage w'as done by tbc early cessalion of the 
monsoon and, in ibc Iracts mo.st afTecled, by the ab.sence of later 
wdnter rains. Friitunately, however, the season 1930-31 was favour- 
able boib in respect of mon.^oon and freedom from rust. In the 
autumn of 1929, the. Pevenue Department jilacod Ps. 5 lakhs at the 
disposal of Iho Department of Agricnltnre to make good local defici- 
encies, and this alloAvecl the purediase of seed from areas in ^Yhicll 
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the better varieties were established and its distribution in areas 
not so sown in the past. The area under improved seed from seed- 
farms and reliable som-ces under tlie departmental control was 
356,057 acres, an increase of 31 per cent, over the previous year. 
It was not to be expected, hoAvcver, that this rapid increase following 
the calamity of 1928-29 would be continued, but in 1930-31 there 
was still an increase of G per cent, over tlie previous year. 

In Bombay tlie area under wheat was 2,503,000 acres in 1928-29, 
2,469,000 acres in 1929-30 and 2,810,000 acre.s in ] 930-31. The 
outturn in 1928-29 was 499,000 tons, next year 546,000 tons, which 
is 9 per cent, greater though the area was 1 per cent. less, and in 
1930-31, 687,000 tons. jSstimates ol the total area under improved 
varieties is not available, though tlic departmental farms sold f.eed 
enough in 1929-30 to sow 11,260 acres. 

Breeding worlc is carried on by the Crop Botanist at Poona, 
pending the opening of a special wheat-breeding station at Niphad 
in' the Nasik district, where about one-quarter of tlie total wheat 
crop in the Presidency proper is growni. The Bansi variety of wheat 
has received special attention but the improved yielding strains 
so far evedved appear to be siwcciitiblo to rust. District trials 
indicate that strain No. 809 will prove suitable for Nasik and Nagar. 
Tlie grain of this wheat is lustrous, the yield is high and it is rela- 
tively rust-resistant. Strain No. 1 03 has not lived up to its promise. 
All early strain No. 168 and also No. 224 appear to he suitable for 
West and East Kliandcsli, respectively. Similarly the latter strain 
should be the standard wheat for North Gujarat where its character 
of earliness is appreciated. EKcits to obtain rust-resistant strains 
have resulted in the selection of these strains and hybridization 
has been adopted with a view to obtaining rust-resistant wheals 
having the good qualities of Bansi. The chief improved variety 
on irrigated areas is Pnsa. 4, whicli is popular because of its rust- 
resisting character. Every 3xar a fresh supply is obtained from 
Pusa to keep up the quality on the seed-farms, and from these, in 
the second year under report, 41,000 lbs. of seed was distributed 
by the Co-operative Department in the eastern areas. 
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In Sind, the area miclor wlieat was 408,82] acres in 1928-29, 
076,813 acres in 1929-30 and 575,000 acres in 1930-31. The out- 
turn ill 1928-29 was 82,092 tons, in 1929-30 198,538 tons and 160,000 
tons in 1930-31. Botanical work on the improvement of the wheat 
crop in Sind is now concentrated at Sakrand Cor irrigated wheats, 
and at Jacohahad for unirrigated wheats. The original and main 
line of work, as in the improvement of most crops in India, has 
been by selection from existing vaiictics of the crop in Sind. 
The final selected varieties obtained are C. Ph. 47 (selected 
Phandani), A. T. 38 (selected Thorec, from North Sind) and G. S. 26 
(selected Boojri, from Lower and East Sind). All these selected 
varieties give at least 20 per cent, greater outturn than the ordinary 
Sind wheat cro]is from which they have been evolved. The two 
first-named arc awnlcss and the latier is an tawned variety. In 
addition to improvement of the local varietie.s by selection, 
different varictie.s of wheats from other parts of India and from 
other wheat-growing countries of the world, c.g,, Australia, Canada 
and the United States of America, have been imported into Sind 
for the purpose ol acclimatization and adoption. The best Imown 
and most important of these importations arc the famous Pusa 
wheats. The variety Pusa 12 is already well established among 
the wheat-growers of North Sind, and other high quality Pusa 
wheats, notably Pusa 4, Pusa 52, Pusa. 131 and Pusa 114, appear 
to be well suited to Sind conditions. Other sticccssfii] importations 
include Punjab 8A and Punjab II, two valuable wheat.s from the 
Punjab, Manitoba No. 1, the world-famous strong wheat of Canada, 
and Bina wlieat from the NoTth-West Frontier Province. Experi- 
mental work carried out in previous years had indicated that, as a, 
general rule, tke selected strains of Sind wheats, viz., C. Ph. 47, 
A. T. 38 and G. S. 26, were higher yieldcrs than any of the imported 
varieties although certain of the Pusa types, notably Pusa 12, 
approached them very closely in this respect. During the rahi 
season of 1030-3], a seric.s of wlieat varietal test^ were carried out 
throughout Sind in order to obtain the fullest information with 
Teg.ard to tlic yields of the inqirovod varieties under trial in distiiet 
conditions. In all twenty-nine centres were utilized for these 
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tests, nine under iinirrigfitccl coiiflitions nnd twenty under irrigated 
conditions. The main conclusions drawn from tins scries of tests 
are as follows : — With regard to ** Bosi ” wheats A. T. 38 is the 
hiffhest-vieldinff wheat under “ Bosi ” conditions in North Sind, 

o • o 

C. Ph. 47 standing next. Under those conditions Pusa 12 is defi- 
nitely low-yielding. In Lower Sind, 0. Ph. 47 variety gives the best 
outturn, and among aAvned wheats, Punjab 8A and Punjab 11 arc 
both superior to G. S. 25. 

With regard to iriigated wheats, 0. Ph. 47 is the highest-yielding 
in North and Central Sind. In East Sind, C. Ph. 47, Punjab 
SA and A. T. 38 are approximately equal in this respect. Pusa 
12 and Pusa 114 are not far behind C. Ph. 47 in point of yield under 
irrigated conditions in Central Sind. Although further work must 
throw additional light upon llie results obtained from this scries 
of tests, the dat.a obtained therefrom in Ihe past season will he of 
the utmost assistance to the agricull.nral dcpaTtme.nt in fixing a 
definite policy for the extension of improved wheat varieties in the 
Barrage areas. 

In Bihar and Orissa, the area has remained practically 
stationary for the three years hut the yield was poor in 1930-31, 
m., 454,000 tons from 1,213,000 acres. The area under improved 
varieties has increased from 5,198 acres in 1928-29 to 23,200 acres 
in 1930-31. Pusa 52 is the most popular variety and is cxteiuliug 
both on irrigated and unirrigated land in all the wheat-growing 
tracts of the proAnnee hut, as in some years it is liable to severe 
attacks of rust, it cannot be regarded ns an ideal wheat. Some 
of the ncAv selections made at Pusa are being tried and of these Pusa 
112 and 113 are at present the most likely to prove suitable. Pusa 
80-5 also is being grown to some extent in North Bihar. 

In the North-West Frontier Province, the area was the same 
in 1929-30 as in the preAuous year, viz,, 1,057,000 acres, hut in 1 930-31 
it fell to 890,000 acres. The yield in 1928-29 Avas 231,000 ions, in 
1929-30 248,000 tons and in 1930-31 210,000 tons. There Avere 
about 330,000 acres under improved varieties. Pusa 4 continued 
to be the most commonly cultivated variet)'^ on fertile irrigated 
ands and Federation on the richest suigle crop lands, Continued 
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trials at Tfl,raab liave shown that irrigated wheat is generally most 
profitable after maize. A new sample of Federation wheat imported 
from Australia proved to be more severely infected by rust than 
almost any wheat that has lieon tested at Tarnab for the last twenty 
years. On the other hand, the old type of Federation grown on 
neighbouring land Avas entirely free from rust. The occurrence is 
of interest and seed of the old and the now Federation has been sent 
to NeAv South Wales to be grown for comparison. Pusa 4 groAvn 
ill the North-West Frontier Province gained the first prize in the 
milling and baldng tests of Avorld AAdioats canied out by the 
Department of Agriculture, United States ‘of America. 

In CrWALiOR the area under wheat was 1,021,000 acres in 1928- 
29, 943,000 acres in 1929-30 and 1,127,000 acres in 1930-31, i.e., 3*5 
per cent, of the wheat area in India. Tlie object of the Botanical 
Section hns been to select high-yielding varieties by comparing the 
yield of promising wheats, wdlJi Bkdania ns control. (I. D. 9, 
G. D. 10, G. D. 11, G. D. 15 and G. C. 2 wore tried. The average 
of the first four years tends to prove that G. 0. 2 is still the 
highest yieldci’. In Durum Avheats G. D. 11 and G. D. 15 are 
good yield ers and therefore recommended for further distribution. 

In Patiala, the State Agricultural Department distributed seed 
of Maharaja wheat. It is the highest yielder, both in grain and 
bhvsa, the bran is comparatively much less than in other wheats, 
is less liable to attack by Aveevil while in store and fetches a higher 
price in the market. In 1930-31 the area under the Maharaja wheat 
in Mansa and Dhuri Circle (5 tehsils) Avas 45,900 acres. 

3. Cotton. 

As a consequence of the unfavourable j)riccs obtained for Indian 
cotton during the preceding seasons, the area under cotton in India 
fell from 27,053,000 acres in 1028-29 to 25,602,000 acres in 1929-30, 
a decrease of 6 per cent. ; and again in 1930-31 to 23,616,000 acres — 
a further decline of 8 iier cent. The ascertained area under improved 
varieties fell from 3,830,052 acres in 1928-29 to 3,000,914 acres in 
1929-30 and then rose to 3,809,647 acres in 1030-31. Tlie total 
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estimated yield for 1928-29 was 5,811,000 bales (of 400 lbs.), for 
1929-30, 5,260,000 bales and for 1930-31, 4,820,000 bales. The 
first of the two seasons under review was on the whole fair and 
the second good, the average yield per acre being 79 lbs. and 82 lbs. 
respectively. The number of bales pressed in 1928-29 was 5,039,000, 
as compared vitli 5,240,000 in 1929-30 and 4,904,869 in 1930-31. 
If to tliis were added the nnpressed cotton I’eceivcd direct by the 
mills and the cotton used for domestic puiposcs, the actual crop 
of each season would be raised by about a million bales above the 
forecasted crop. The year 1929-30 was remarkable in several 
respects. In common wtli all commodities the price of cotton fell 
precipitously during the year, the fall in the price of Indian cotton 
beuig relatively great er than the fall in the price of Aincrican. In 
consequence, Indian cotton was comparatively cheaper than 
American during a gi’catcr part of the year and the heavy export 
off-take, which marked the previous season, continued throughout 
the season under re\dew, the total exports for the season being 
3,863,000 bales as against 3,933,000 bales of the previous season. 
More important, however, was the increased consumption of Indian 
cotton both in India and abroad which reached 6,087,000 bales, a 
figure which is more than the highest ever reached before by over 
half a million bales. Unlike the iireceding season the price of 
Indian cotton during 1930-31 was relatively higher than that of 
American, and this caused a reduction in exports to 3,729,000 
bales. For the same reason the world's consumiition of Indian 
cotton fell to 6,800,000 bales in 1930-3]. The number of bales 
of Indian cotton taken up by Indian mills also decreased to 
2,269,359 bales, due chiefly to the scarcity of the better types of 
Indian cotton during the season. 

The Indian Central Cotton Cojijiitteb, which was consti- 
tuted in 1921 as an advisory body and later incorporated under the 
Indian Cotton Cess Act of 1923 with funds of its own, continued to 
devote attention to the work of t.hc improvement and development 
of cotton-growing, marketing and manufacture of cotton in India. 
Though all branches of the cotton industiy arc reinesonted on the 
Comuuttee, the interests of the millions of cotton-growers of this 
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comitjy ]iave been its loromostj consideration and ovejy researoli 
sebeme sanciioiicd and all legislation recommended have had the 
good of the grower in view. From its very inception tlie Committee 
was convinced that improvements in the quality of cotton througli 
scientific research woidd benefit the grower only if the abuses in the 
methods of marketing against which he was liclpless were at the 
same time checked. Recourse to legislation was therefore necessary. 
The Indian Cotton 1’ransport Act, the Indian Cotton Ginning and 
Ih’cssing Factories Act., the Bomba)* Cotton Jrarkets Act and such 
other cnaol.ments in British India and similar measures in the Indian 
States have all had their inspiration and the strongest support from 
Gic Committee. A brief summary of the work so far done by the 
Committee and the nature and scope of the furl her work on hand 
has been recenll)* published as a hroi-huro cniillcd *' TJic Present 
j.’osition of the Rosoareh Schemes financed by the Indian Central 
Cotion Committee 

I'hc Codon Tranujwd Act, which wnsjiasscd by the Government 
of India in J923, enables local govornments to proliibit the imporb 
of infciior cotion, for purposes of mixing and substitution, into 
areas where superior cotton is grown. The local governments of 
Bomlmy, iladias and the Central 3Vo\'inces have protceted imder 
tins A.ct areas growing some of (lie very best cot-tous in India. 
I'hc Indian States of Baroda, Rajpijila, Chhota Udepur, Sangli, 
Hyderabad and Indore have likewise introduced legislation on 
similar linos to juotect. tracts growing better varieties of cotton. In 
the Boaibay PiiusiDEXxy, three zones in t Jic yurat tract, and 
three in the Jvumpla-Jlliarwar tract were notified in August 1923. 
A seventh zone, known as the Hurhada-lUalii Zone was notified 
in 1931. The Act has worked .satisfactorily in tliesc areas and 
has been responsible for rchabililating the rcpukition of the 
cot-tons coming from them. The question whether 1027 A. L. F. 
or ] A. cot-ton is more jiaying to the cultivator in the Surat area 
still continues to engage tlic .attention of the Committee. Opinion 
on this point is sharply divided and the Committee wishes to 
consider all possible data bearing on the problem, before giving 
an opinion on such an important quest-ion. 
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In 1925, tlie Cotton Transport Act Avas applied to tlirec areas 
in the Madras Presidency, viz., the Tirupur-Cambodia area, the 
Tinnevelly area and the Northerns and Westerns area. In Sep- 
tember 1928, in deference to the wishes of the trade, the Government 
of Madras amalgamated the fii-st tAvo areas. The effect, as anti- 
cipated, Avas far from being in the best interests of the groAvers of 
better type cottons in this area. The Committee is keeping a watch- 
ful eye on the effect of the amalgamation. 

Since there is at present no restriction on the movement of cotton 
by road and river, it is reported that inferior cotton from Mysore 
AA^as brought by merchants first to Hosur by cart and from there by 
rail to Tirupur to mix Avith Cambodia. Considerable quantities of 
cotton from the Hyderabad State were also brought to Adoni and 
Kurnool by road and river and Pulichi cotton seed was imported 
into parts of Eanonad and Tinnevelly for soAving. 

In Pebruary 1930, the Government of the Central Provinces 
duly notified under the Act an area comprising the districts of 
Buldana, Akola, Amraoti, Yeoimal, Wardha, Chanda, Nagpur, 
ChhindAvara, Seoni and Bhandara, Avhere the better types of Oomra 
cottons are groAAm. This should be of some assistance in the market- 
ing of the neAvly introduced improved Verum cotton and should free 
it from the danger of being mixed with inferior types from outside 
the tract. 

Similar legislation has also been put into force in some of the 
Indian States. In Baroda, the three areas protected in 1923 under 
the State Act to correspond Avith the Gujarat Zones were maintained 
Avithout change. In the Eajpipla and the Chhota Udepur States, 
legislation on the lines of the Cotton Transport Act continued to work 
satisfactorily. These tAvo States have further made it compulsory 
that no variety other than 1027 A. L. F. should be grown Avithin 
their territories. Hyderabad State notified the Kmnpta area of the 
State, in the south of the Kaichur district, as a protected area under 
the State Cotton Cultivation and Transport Act of 1929. The 
-Hyderabad Gaorani area AA^as also extended to the north to include 
the Hadgoan Taluka. The Indore State Cotton Transport Bill to 
which reference was made in the last year’s Heview has noAV passed 
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into law, aud tlic area growing tlic valuable Malwa coUou has boeu 
nolified under tlic Act. To keep out the iiilerior cotton ol the 
Sholapnr district from the State torjitories, the Sangli Durbar 
adopted in July 3930 similar measures to tliose of the Bombay 
Government in regard to tlic Kumpta-Dharwar protected area. 

Six years have now passed since the Cotton Ginning and rrcssing 
haciories Act. came into foi-ce. TJie Act worked smoothly during 
the period and the few cases of infriiigcmcjit were reported to the 
au(.horitie.s concerned. As stated in previous reviews, the most 
reinarka1)lc feature of this piece of legislation is the unstinted support 
it lias received from tlic Indian States, large and small. Legislation 
on the lines of the Act in British India is now ui force in 58 Indian 
Si;atcs. 

Bcfcrcncc has been made in previous reviews to the investi- 
gations carried out by the Committee into the finance of the cotton 
crop up-country and its marketing and to the recommendations 
made b)'' the Commitlee to local government upon the report's of 
these inve.stigations. The Central Pj’ovinccs Government have 
amended the rules under the Berar Cotton and Grain Markcl-s Law 
to rcctif}'' the defects pointed out by the Committee. The Punjab 
report has been traiuslatcd into Urdu and published. The enquiry 
into market practices is .still in progress. 

Priwarij cation mirJcels. h'urthcr progress has been made in 
this nuittcr also. The Hydcraliad Agricultural Markets Bill was 
passed into law, and the llulcs under the Act have come into force. 
The Buies under the Bombay Cotton Markefs Act have now been 
finally adopted and, as requested by the Committee, arc being 
l.ranslated into the local vernaculars. In the Ilolkar State a regu- 
lated cotton market has been established in Indore city. Bcfcrcncc 
has ])ecn made in tlic previou-s paragraph to the .steps taken by the 
Madras and the Central I’rovinces Governments regarding logi.sla.tion. 

Marlriing of Im 2 )i‘ 0 ved Varieties of cullon. As in jircvious year, 
the Committee conl-imied to keep the trade posted with the progress 
made I'jy the agricultural departments in the introduction of 
improved varieties of cotton through the medium of the leclmo- 
logical llcjmis on Standard Indian Cottons, and by means of the note 
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on tihe subject contributed to tbe Bombay Cotton Annual. TkroUgli 
tbe courtesy of tbe East Indian Cotton Association it was possible 
to complete tbe set of repKcas of tbeir official standards sent to tbe 
Manchester Cotton Association. Bombay standards for Sind and 
Punjab cotton, tenderable under Eully-Good, Macbine-ginned 
Bengals contract, and Punjab-American cotton tenderable under 
Eully-Good, Macbine-ginned Broacb contract, are now available at 
Mancbester to any one interested in these cottons. 

Means to prevent the introduction of foreign cotton pests. The 
Committee continued to control tbe fumigation of American cotton 
at Bombay. During tbe season 1929-30 tbe imports of American 
cotton amounted to 12,769 bales compared witb 10,942' bales in 
1928-29. Eor reasons stated in a ^^re^^ous paragraph tbe imports 
of American cotton during 1930-31 were high amounting to 128,845 
bales. In consequence of tbe savings eifectcd in dealing with a 
large quantity, it was possible to recommend a rebate of fumigation 
fees at tbe rate of 8 annas per bale on all cotton fumigated during 
the financial year 1930-31. During the second year under review 
a reduction was also made m tbe fumigation charges on round or half 
bales. As a result of tbe recommendations made by the Committee 
in 1927, tbe Government of India have now prohibited the unport 
of cotton seed by sea for any purpose other than experimental and 
that too, only by certain officers especially empowered in this 
behalf. 

Cotton Statistics. Tbe Committee continued to compile and 
publish monthly statements relatmg to the consumption of Indian 
raw cotton in mills in British India and m Indian States, the quantity 
of loose cotton received direct into mills in British India and a weekly 
statement regarding tbe purchases and import of American cotton. 
Since April 1930, a consolidated montlily statement showing tbe 
total consiunption of Indian raw cotton in British India and Indian 
States during the month and since the commencement of the season, 
noth corresponding figures for the previous season, is also being 
released for publication in the press. Further improvement in the . 
consumption statistics compiled by the Committee lias been made 
possible by all the Indian States and Pondicherry agreeing to supply 
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to tlie Committee montLly statements sliowing the actual quantity 
of raw cotton consumed in the mills situated in their respective 
territories. 

Cotton Besearch. The eft’orts of the Committee to impi’ove the 
marketing of Indian cotton, thus ensuring better returns to the 
groAver, have been referred to in ]previous paragraphs. TJie Com- 
mittee’s work does not, however, stop there. From the time it 
Avas proA'ided AA'ith cess funds the Committee has initiated schemes 
for the improA-ement of the quality and jdeld of the crop in different 
parts of the country, the study of the pests and diseases of cotton 
and how to check or prevent them as aa’cII a.s fundamental research 
into the cotton plant, Tlicsc research schoncs liaA’c cost over 
11 .s. 40 lakhs during tlic last eight years. Of this amount over 
Rs. 14 lakhs represent ihe oxpenditaire incurred on ieohnological 
research, v'hile about Rs. 24 lakhs haA^e been s])cnt on agricultural 
research. The latter sum comiAi'iscs over Rs. 14 lalchs spent oii the 
various research schemes financed by the Committee in the Ih'ovinccs 
and the Indian States, the balance being the cost to the Committee 
of the Institute of Plant Industry at Indore. 

Technological Laboratory. At the outset of its Avork the Com- 
mittee realised that a properly equipped laboratory, AAdicrc the fibre 
properties and spinning qualities of ueAvly eAmlved sti’ains of cotton 
could be determined at an early stage in the evolution of the strain, 
AA'as indispensable. A techiAological laboratory was therefore 
established in 1924 at Matunga, Bombay. That its services in this 
respect are ajAprcciatcd by the plant-breeders is CAodent from the 
increasing number of samples sent for test, l^’rom 4G in 1924-2;5 the 
]iumber of samples rose to 21.2 m J 930-31. In addition to this, tests 
on standard Indian cottons w'ere carried out. These tcsl.s are all 
related to the one fundamental problem, viz., the determination of 
the quality or intrinsic value of a cotton as distinct from its market 
value. The results Avere published in the Technological Ttepotis 
on Stamlard Indian Colton, 1930. Si)ecial tests AA'cre also carried 
out during the year on Banilla and Karunganni cottons to determine 
the extent of the alleged gradual deterioration in spinning A^alue in 
the former, and to ascertain lioAv adulteration with Pulichai cotton 
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aflects tlie spinning capacity of the latter. The results obtained 
confirm the suspicions previously entertained. Further tests Avill 
be carried out next season and the results published. During 
recent years the Laboratory has been canying out work which is of 
direct benefit to the trade and the mill industry and there is every 
prospect of further development in this direction. During 1930-31, 
27 samples representing the average commercial crop as selected 
by the Standards Committee of the East India Cotton Association, 
and 21 samples of the first arrivals of the season of difierent cottons 
supplied by the Millowners’ Association of Ahmcdabad and Bombay 
were tested and their results published in “ Technological Circulars ” 
Nos. 36 to 68. Observations on the variations in the weight of 
cotton bales of different trade descriptions, and a thorough investi- 
gation into the normal moisture-content of bales arc being conducted 
at the Cotton Exchange, SevTi, under the auspices of the East 
Indian Cotton Association. Of greater immediate importance to the 
Indian mill industry is the series of spinning tests begun at the 
Laboratoiy on Indian staple cottons combed to different degrees. 
Preliminary results show that Punjab-Amcrican 289 F. cotton 
combed to the extent of 20 xier cent, s^iins GOs and a 30 per cent, 
combed sample spins 80s as against 44s of’ an uncombed sample. 
With the increasing demand by Indian mills for staple cottons of 
finer counts, much of. which is at present imported, the results of 
these tests should be of great value. Similar tests on Cambodia, 
Nandyal 14, and 1027 A. L. F. are now being done. The main work 
of the research side of the Laboratoiy is to try and correlate fibre 
properties with spinning value. Considerable progress has already 
been achieved. The results of this branch of work are published 
from time to time in the Journal of the Textile Institute. 

The Indore Institute op Plant Industry was started in 
1924 mainly as a central research institute for cotton. The xiro- 
gramme of work includes fundamental research into cotton as well 
as investigations into the general agricultural problems connected 
with cotton-growing on the black soils of Central India. Up to date 
attention has been concentrated on the latter jiart of the j>rogrammc. 
Improved methods of cultivation, crop-rotation and the manu- 
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facUii'c of a cJicap compost Diamu'o, ilic making of whioli is within 
the means of every cultivator, have been worlccd out and brought 
into practice. The adopi.ion .of these methods has trebled the 
yield of cotton at the Institute. In order to bring these results to 
the notice of the growers foi* incorporation into general agricultural 
practice, annual meetings are held to wliich large numbers of culti- 
vators are invited. Training is also given to Jcaimlars and to revenue 
officials ill idle methods cmplo 3 ^cd at the Institute and in this way 
it is hoped to spread tlie improved methods by means of men trained 
in the work. 

In addition to the Central Kcscarch Institute at Indore, the 
Committee is at present financing 15 schemes for the lietterment 
of Indian cotton. Six of these schemes are connected with the 
selection and breeding of new varieties of cotton for the more 
important tracts in India while 3 deal with physiological, i with 
entomological and 2 with mycoiogical problems, two more 
schemes have been sanctioned, one to invefstigatc the Punjab white 
fly and the other with root-rot in Baroda. The following is the 
list of the schemes and each null be dealt with in its appropriate 
place as the work of each Province and liitatc is being considered : — 


Botanical. 

(1) The Madras lierbaccum Scheme. 

(2) The Punjab Botanical Research Scheme. 

(3) The Ivhandcsh Cotton-breeding Scheme. 

(4) The Hyderabad Botanical Scheme. 

(5) The Gang Canal Botanical Scheme. 

(G) The Burma Cotton Improvement Scheme. 

Mycoiogical. 

(1) The C. P. and Berar Botanical (wilt-resisting) Scheme. 

(2) TJio Dliarwar Wilt-Scheme. 

(3) The Baroda root-rot Scheme. 
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Physiological. 

(1) TIio Madras Pemplieres and Pliysiologioal Sclieine. 

(2) The Surat Physiological Scheme. 

(3) The Sind Physiological Scheme. 

(4) The Madras Podder Cholam Scheme. 

Entomological. 

(1) The U. P. Entomological Scheme. 

(2) The Punjab Entomological Scheme. 

(3) The Surat Entomological Scheme. 

(4) The Madras Pempheres and Physiological Scheme. 

(5) The Punjab White Ely Scheme. 

Ill the BoiUBAY Presidency breeding work is in progress at 
five centres, namel}’^, Surat, Broach, Viramgani, Dhulia, and 
Dhanvar. Eeference has been made in previous reviews to the 
promising tjqie of cotton known as Surat 6 which, obtained as a 
result of the work at Surat, appeared to be superior to 1027 A. L. F. 
in all respects excejit in the opening of bolls. In 1930-31, however, 
it proved disappointing by gmng weak yarns when spun in spite 
of its superior fibre properties. The object of the breeding work at 
Broach is to evolve a vdlt-resistant long staple cotton with a ginning 
percentage equal to that of the local variety, and now several 
crosses are under observation. At Viramgam in the Dholleras 
tract, the most promising cotton so far evolved is the strain known 
as Wagad 8, obtained by straight selection from the local Wagad 
cotton. At Dhulia in the Khandesh tract in 1926 the Indian 
Central Cotton Committee provided funds to give a thorough test 
to some Bani-Comilla crosses which had been in the hands of the 
Agricultural Department for many years. One of these, since 
named Banilla, gives a similar yield, a higher ginning outturn, and 
produces a better lint than the local N. R. cotton. It was at first 
suitable for spinning 20s coimts but gradually it has deteriorated ; 
till now it is adjudged suitable for 135 only. In spite of this, 
however, the seed of this t3q)e is in great demand among the 
cultivators as it is still more profitable than the local N. R. cotton. 
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Witli tKe object of determining tke cause of the large amount of 
shedding of buds, flowers and bolls and to devise measures to 
reduce some at least of the loss, the Indian Central Cotton 
Committee provided funds in 1923 to start an investigation at 
Surat. Very interesting results regarding the causes of the 
heavy losses have been obtained, but it has not been possible to 
suggest any remedial measures for rain-fed areas. The shedding 
of buds, flowers, and bolls is due to the competition between 
different parts of the plant for the available plant food, mostly 
nitrogen, at the time when the heavy flush of flowers appears. 
The application of a quick-acting nitrogenous manure late in the 
season helps a larger proportion of flowers to ripen into bolls if 
suitable soil moisture conditions prevail, but this is feasible only 
where the moisture-content of the soil can be controlled and not 
under rain-fed conditions as in Surat. Boll-shedding has been found 
to be hereditary to a certain extent and plant-breeding methods 
could be employed to overcome this tendency. From the results 
of an investigation since 1923 of the spotted bollworms {Eanas 
fahia and insulana) which cause enormous loss in the cotton crop 
of these tracts, it has been proved that the only practical method of 
prevention is to maintain a “ close ” period, and a scheme to extir- 
pate the pest from an area of 480 square miles has been worked out. 
It consists of an intensive cleaning up, immediately after harvest, 
of aU cotton stallcs and stubble and alternative host plants. It is 
hoped to launch this scheme as soon as the conditions in Gujarat 
permit of its receiving the co-operation of all concerned. As a preli- 
minary, the Conunittee sanctioned a grant for propaganda in the 
area, to educate tlie public on the value of maintaining a “ close 
period ” between two crops of cotton. At Dharwar in the Kumpta- 
Dharwar tract where attention has been paid to the breeding of wilt- 
resistant types, the Agricultural Department is distributing a type 
known as Jayawant which is wilt-resistant and is at tJie same time 
as good in lint qualities as Dharwar 1 , the existing improved variety, 
which, however, is susceptible to the disease. Further work with 
other wilt-resisting types is also in progress. One of the chief 
activities of the Department in Bombay is to organize the seed-supply 
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of improved types of cotton. An important development wliicL 
took place during tlie period under review was tlie decision of the 
Indian Central Cotton Committee to subsidize work of this character. 
Substantial subsidies were accordingly granted for the extension 
and distribution of seed of Jayawant, Gadag 1, Dharwar 1, Dharwar 
1 X Rosea and 1027 A. L. F. in the different tracts for which these 
cottons are suitable. In all about 6 million pounds of seed were 
handled in these schemes. In addition, the Department made their 
own arrangements for the distribution of N. R. and Banilla 
seeds in Khandesh and 27 W. N. and 4-F seeds in Sind, the total 
weight handled being about 7 lakhs of pounds. 

In Sind attention was concentrated on the investigation of 
certain problems connected with the water requirements, sowing 
dates and the general physiology of the cotton jilant under perennial 
irrigation in anticipation of the change from inundation to perennial 
irrigation under the Lloyd Barrage. Experiments already carried 
out with different varieties of cotton show that it would be much 
better to concentrate on the hardy indigenous tyjies rather than on 
exotics. 

Considerable work had been done on the cotton of the Central 
Provinces before the Indian Central Cotton Committee in 1923 
agreed to finance a scheme for obtaining a wilt-resistant, better- 
yielding cotton for the Central Pro’Nunces and Berar tract, so that 
results have already become available. Venim 2G2, the typo now 
being released for general cultivation, is a most desirable cotton. 
It spins 20s to 22s against the ordinary Berar’s 8s to 12s and fetches 
a good premium on Broach. The seed of this type is in great 
demand among the cultivators. The Local Government in 1928-29 
gave a loan of Rs. 60,000, which was increased to two laldis in 
1929-30 and to 4*5 laldis in 1930-31, to the Department to help to 
market the crop and to ensure an adequate supply of pure seed, and 
in 1930-31 the Indian Central Cotton Committee gave a grant of 
Rs. 4,000 for additional staff for this purpose. It is anticipated 
that the whole area of cotton in the Central Provinces and Berar 
amounting to about 5 million acres wall soon be brought under this 
new type, and on a modest estimate each acre is expected to yield 
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an extra profit of Rs. 10 to the grower. Further aeleetioii work has 
also been in progipss with a view to obtain types suitable for the 
eastern ])ortion of the Provinces and for the Northern and Plateau 
disti-icts for whicli Veruni 262 is unsuitable on account of late rains 
and early frosts respectively. This lias also been successful. 
Another part of this scheme consisted of an investigation into and a 
remedy for the low yields of cotton in Berar and a suitable rotation, 
with groundnnt as one of the crops, has been worked out which adds 
considerahl}’- to the yield of the cotton crop. The M 5 '^cological 
Section continued its phj^siological studies on cotton fvsmia. 
Though the study has not been comi>letcd, the tentative conclusion 
arrived at is in line with the results of the experiments in Egypt, 
•oiz.i that the fusaria responsible for wilting in Dharwar, Egypt, 
America and the Central Pro\dnce8 arc all different from one aimther. 
The seedling blight of cotton has for .some time past been under 
study. Further observations made during the year show that the 
causal organism is chiefly a species of WnzocUmia. An unusual 
phenomenon the Department-, was called upon to investigate during 
last season was the flying of mature cotton plants in Berar. Q'exas 
Boot-rot was susi)ccted to ho the cause, but the American authori- 
ties to wliom specimens were sent did not find anj^ trace of tliis 
disease. It was, therefore, thought that the unequal rainfall 
distribution during the season miglit have caused this trouble. Hic 
investigation into the pink bolhvorm ])roblem was continued at 
Alcoia. It was noticed that the seed of the last piclcing harboured 
more Jiibernating bollworms than that of earlier pickings. 1’he 
treatment recommended to control this pest is to expose the seed in 
thin layers to the heat of the sun during Maj^. 

In HyDEP.ABAD State every effort is being made to improve 
the quality and quantity of the cottons gi’own there. In 1929 a 
scheme financed by the Indian Central Cotton Committee was 
started with a view to producing a type which will he as good as 
Gaorani in its lint qualities and as profitable to the grower as Kosoum. 
Considerable progress ha.s lieen made in these two years and a 
number of selections arc under observation. A great effort was 
made by tlie Dcpurlnient of Agriculture t o oust (ho exi.sting tyjies, 
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by distributing seed of Gaorani, Gadag, 1, Dharwar 1 and Vcrum 
202 in areas suitable for these types. It is estimated that in 
1930-31 about 115,000 acres have been sown with seed distributed 
by the Department. 

At Lyallpnr in the Punjab, the study of the problems coimected 
with cotton- growing in the Canal Colonics was continued. Investi- 
gations into the causes of the “ failure ’* of American cotton in the 
Punjab show that it is mainly pathological, induced by the un- 
favourable climatic conditions during the period of growth of the 
plant. It appears that the best wa}’^ of overcoming this difficulty 
is to produce a type of plant resistant to the harmful elTccts of these 
adverse conditions. Pending the distribution of any new strains 
evolved, the rogueijig of commercial crops on the farms of certain 
large estates is being carried out on a large scale in order to produce 
a nucleus of pure seed for distribution. Until last season it appeared 
that the Coltcm Rosearoh Botanist had obtained a typo knouTi as 
JSaiiy Strain wliich was not susceptible to the adverse conditions 
wliich cause the “ failures ” and which was in every other respect 
a most desirable cotton, but a severe attack of Jassids during the 
season 1930-31 revealed the fact that this type was susceptible to 
Jassid attack. It therefore became necessary to concentrate 
attention on Jassid-resisting types, of wbicb forbimately material is 
available, and work on these is now in progress which with the help 
of a grant recently made by tbe Lidian Central Cotton Committee 
will be prosecuted with diligence as tlic successful sohnng of these 
problems is of inestimable importance to the Punjab. A scheme 
was started in 1926 to ascertain the cause of the difTerence in the 
incidence of the pink boll worm in the South-East Punjab, where 
it is serioiLS, and the Canal Colonies, where it is negligible. Tbe, 
conclusions arrived at arc f lint the source of infestation is, as in the 
United Provinces, the seed and that the difference in the incidence is 
chiefly due to the difference in the fcmporalurcs of the two tracts. 
It was found that at temperatures of 40° G and above the longevity 
of moths, ovipositioii and hatching are considerably restriefed, 
and that caterpillars hibernating in seed can be killed by exposing 
the seed in thin layers to the heat of the sun during the months of 
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April and May. TMs is a simple and practical method of control 
within the means of every cultivator. In addition, observations on 
the bionomics and alternative food-plants of the spotted boll- 
worm durmg the year under report showed that the flower-buds and 
fruits of hliimli and hollyhocks attracted a large number of these 
insects throughout the fruiting season. The results of sowing- 
date cxjjorimcnts in previous years had favoured late sowing, but 
during the year under 1011011 ; late-sown cotton sulTcred most from 
Jassid attack. The results of further manurial experiments on the 
effect of applying a quick-acting nitrogenous manure at a late period 
in tlie plant’s development show agreement with the observations 
made at Surat that a top dressing of ammonium sulphate about the 
end of August is really paying. 

At Koilpatti in Madras a suirerior strain of Karunganni and at 
Guntur a good strain of Cocanadas have been isolated and are noiv 
on trial imder cultivators’ conditions. The problem at Nand 3 ^al 
is to combine the superior lint qualiticp of N-14 with larger yield, 
but so far not much success has attended the attempt. Further 
trials on Avaiiashi on ryots’ lands confirm previous observations 
that early sowing of Cambodia cotton produces a heavier jield. At 
Coimbatore the effoi*t to evolve by cross-breeding a type of cotton 
as hardy as Uppam {G. herhaccum) and as good in staple as Kariiii- 
ganni {G. indicum) must necessarily take some years to produce 
results. The area of cotton that will be benefited is about 800,000 
acres and the tract is notorious for its light and precarious rainfall. 
The Pempheres and Physiological scheme has been held in abeyance 
for some time for lack of trained staff ; but tw'o officers from the 
Madras Agriculture Department are to be sent to England for the 
necessary training, and preliminary w^ork has been coimneiiccd under 
the supervision of the Cotton Specialist, Coimbatore, ponding the 
return of the, two officers. ITic scheme consists of twm parts, one to 
try methods of combating the cotton stem borer {Peni2i7{cres ajfmis) 
and tbe other to investigate the reasons w^hy the borer prefers certain 
varieties to. others. Another physiological scheme financed by the 
Indian Central Cotton Committee was started in 1930 to investigate 
the cause of the poor yield of cotton when grown in rotation with 

n 
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fodder cJiolam {Andwpogon Borghwn) a plienomcnon wliicli does not 
occur when cumhu {Penmseiwn typlioi(hv.m) is tlic alternative' crop. 
A grant was made by the Indian Ccni.ral Cotton Committee for the 
distribution of Cambodia cotton seed. 

In the United Provinces the introduction of superior varieties 
of cotton with a view to meet tlic demand of the local mills Las for 
long been the object of the Agricultinc Depaitment. In consulta- 
tion with the Upper India Cliamber of Commerce, the Department 
has decided to concentrate on the two varieties Icnovm as C. 402 
and C. 620. The fonnor is distinctly superior to Bengal, being 
about in staple and capable of being used in 18s mixing. The 
chief difficulty now experienced is, however, the organisation of 
projier marketing facilities for the produce and the ensuring of 
adequate premia for the quality of the growers of improved type 
to compensate them for the lower yields obtained. Every jTar 
enormous damage is done to cotton in several parts of India by the 
pink bollworm which is the worst pest of cotton in India. The 
United Provinces Entomological jScheme was siarlcd in 1923 with 
the object of determining the amount of damage done by the pink 
bollworm and of devising suitable control measures. The work 
of the first feiv years clearh’ demonstrated that the damage to the 
United Pro^nnees cotton crop from this pest ranged from 26 to 75 
per cent, and that the remedy for preventing the rc-infcction of the 
crop ivhich generally arose from live larvae carried in double seeds 
consisted in heating the seed to about 00° C. which w’as sufficient 
to Idll the larvae ■without affecting the \nabilit3’ of seed. Eor the 
eradication of the jiest, therefore, it was found that all seed in any 
.selected area should be heat-treated. In 1929-30 an area of 23,000 
acres of cotton was thus controlled in the last cotton season • in 
Atrauli tahsil of Aligarh district, and the general opinion on the crop 
v/as that it was the best produced rvithin living memory. Next year 
an area of 27,000 acres was sown with treated seed and it is estimated 
tlnat the growers obtained an average increased yield of 60 per cent, 
m addition to a much better price for their produce. A scheme to 
extend these operations to the whole of Aligarh district is now under 
consideration. 
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The Agriculturnl Department of the Baroda State continnecl 
its poiic}’’ of distributing pure seed of 1027 A. L. F. in the Navsari 
district. In the Baroda district it was found necessary to organise 
the seed-suppl)'- of Broach 91 as, in spite of the advice of the Bombay 
Department of Agriculture, the growers and giniiers preferred this 
tyjic to Deshi. Tn the jVIchsaiia district a year’s trial has slmwn that 
1027 A. L. F. thrives well under irrigation. In the Amrcli district 
Banilla has been found more suitable than local Mathio. 

On the Central Farm at Ujjain in the Gwalior State, the 
varietal trials with cottojis expected to compete with the local 
Malwi cotton and selection work to evolve a good strain of Malwi 
cotton as well as mauurial tests were continued during the year under 
review. 

The attempt to incorporate into general agi-icultural practice 
the experience gained on the Mahlaing Farm in Burma is being 
intensified by the Cotton Tmprovement Scheme sanctioned by the 
Indian Central Cotton Committee. Selection work on Wagali, 
Wagyi and Cambodia cotton is in progress and plant-breeding work 
is also in jirogross. 

In the Mysore State much research work is in progress on the 
Hiriyur Farm, viz., trials to find wilt-resisting types, hybridization 
and selection work on indigenous and exotic cottons, and the study 
of inheritance of certain characters. 

In Indore S'J'Ate the Rural Development distributed consider- 
able quantities of seed of selected Malwi, Vernm and N. R. cottons 
ill the Malwa Plateau, in the low country and in the Nomad district, 
respectively. 

In Bikaner a small scheme financed by the Indian Central 
Cotton Committee was commenced in December 1930 witli the 
object of obtaining by selection and hybridization improved types 
of Indian and American cottons suitable for cultivation in the canal 
irrigated areas and capable of spinning at least 25s counts. 

In Bengal an attempt is being made on the Rangamati farm to 
select the best cotton from the local types. 

Co-opara1ive Coliov Sale Socictie.'i. In a previous para- 
graph reference has boon made to the Cotton Finance and Marketing 

e2 
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Enquiries conducted by tbe Indian Central Cotton Committee and 
the recommendations made to tbe Local Governments concerned 
on tbe reports of these investigations. A common feature of these 
recommendations wa.s that all tbe Governments, viz.^ of Bombay, 
Madras, Central Provinces and tbe Punjab were requested to help 
the development of co-operative cotton sale societies to pro\dde tbe 
growers with a better outlet for their produce. Duruig the year 
under review, 25 cotton sale societies functioned in tbe Bombay 
Presidency and cotton worth over 45 lakhs of rupees was handled 
by them. Most of these societies now act as a medium for the 
extension of improved varieties of cotton introduced by the Depart- 
ment of Agriculture, and the formation of more societies is to be 
welcomed from tliis asiiect alone. In the Madras Presidency, the 
Loan and Sale Societies handled cotton among other agricultural 
produce. The Government appointed an officer in the grade of a 
Deputy Director of Agriculture to work under the Kegistrar of 
Co-operative Societies to give the technical assistance required by 
cotton sale societies, for grading and keeping under control the 
production and redistribution of pure seed of good strains and for 
the cultivation of cotton. There are at present five societies in the 
Presidency dealing in cotton. Besides these, there are a number of 
registered and unregistered seed societies and unions who obtain 
seed of improved types of eotton from the Agricultmul Department, 
grow and dispose of the produce under departmental control, the 
Department buying back the seed at a premium. In the Mj^sorc 
State there is only one society at Maradihalli dealing in cotton. 
The cotton handled by this society was Selection 69. In the Baroda 
State 17 societies vdth a total membership of 1,036 worked during 
the last season, ginning and selling co-operatively about 1,713 
hhars of seed cotton. 


4. Sugarcane. 

The area under sugarcane in tbe various provinces and Indian 
States was 2,568,000 acres in 1928-29, 2,51 3,000 acres in 1929-30 and 
2,785,000 acres in 1930-31, a decrease of 3*2 per cent, and then an 
increase of 10 per cent, in consecutive pairs of years. The produc- 
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iioii of raw sugar {gur) ^Yas estimated at approximately 2,704,000 
tons ill 1928-29, 2,752,000 tons in 1929-30 and 3,193,000 tons in 
1930-31. 

Twenty-nine factories making sugar direct from canc worked in 
India during tlic season 1930-31, ns against twenty-seven in the 
previous season and twenty-four in the year before. Eleven of 
these are situated in Bihar and Orissa, thirteen in the United 
Provinces, two in hladras and one each in Bombay, the Punjab 
and Burma. Bccently a new factory in tlie Punjab started worldng 
and plans arc ready to start .several others in the wliite sugar 
tract next year. The production of sugar direct from canc by 
factories in India totalled 08,040 tons in 1928-29, 89,768 tons in 

1929- 30 and 119,859 tons in 1930-31, thus showing an increase of 
32 and 33*5 per cents, in successive seasons. The average percentage 
recovery of sugar from cane in India also shows an improvement, 
having risen from 8*69 in 1927-28 to 9*07 next year and to 9*C9 in 

1930- 31. It is gratifying to note that the general cfliciency of the 
factories malcing sugar direct from cane is steadily increasing. 
Out of the twenty-nine factories that worked in India during the 
season 1930-31, the percentage recovery of two factories i.s above 10, 
of twelve factories above. 9, of eleven factories above 8 and of only 
four below 8. 

There are at present thirty-throe concerns in India equipped for 
refining gur, out of wliich nineteen factories also manufacture sugar 
direct from cane. Of the former only three refined gur during the 
year 1931 and of the latter seven worked during the year. Four 
were silent and returns from three have not been rccciA-ed. There 
were thus ten factories refining gur as against eleven during the. year 
1930 and fourteen in 1929. Of tlie ten factories that refined gur 
during the year 1931, six arc situated in the United Provinces, three 
in Madras and one in the Punjab. The juoduction of sugar from 
refining gur or raw sugar in India was 31,032 tons in 1928-29, 21 ,147 
tons in 1920-30 and 31,786 tons in 1930-31, thus showing a decrease 
of 32 per cent, and an inorense of 50 per cent, in successive years, 
though the production in 1930-31 was only 2*4 per cent, above that 
in 1928-29. Thus the total amount of refined sugar manufactured 
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in India was 99,082 tons in 1929, 110,915 tons in 1930 and 161,646 
tons in ]931. 

A table is given below sliowing the production of sugar direct 
from cane and from refining gur during the last twelve seasons and 
indicating the relative advance in the production of sugar from cane, 
tbe recent decline of tlie production of sugar from gitr and tlie steady 
increase in tbe borne production of sugar. 


l^roduHion of Sugar. 



Tbe imports of sugar into India amounted to 808,800 tons worth 
Rs. 15,85,03,427 in 1928-29, 939,684 tojis wortb Es. 15,61,41,924 in 
1929-30 and 901,278 tons wortb Es. 10,53,80,827 in 1930-31. 

Tbe world production of sugar in tbe year 1929-30 as given by 
Messrs. Willett and Gray amounted to 27,310,146 tons showing a 
decline in production of 245,955 tons as compared witb tbe previous 
year. Tbe sbgbt decline in crop would bavc bad a slightly hardening 
effect oil tbe market but for the stock position on 1st April 1929 
(6,895,000 metric tons raw value) which made tbe situation un- 
satisfactory. Prices of sugar during tbe year gradually deebned and 
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l;l»o Inrlian marlvof.s were, also uflorjlctl ainl <l()cliiic(l on acoomil. of 
large imjKHis of foreign n\igar, Kjx'cially of luteX sugar, wliicli iiUM-cjisecl 
from S,0(JU Ions in lo tons in Jn*2!)-,'50. Again in 

1080-81 tiu', woi'M j»r<Hluction of sugar amounfiul to 2S, 751 ,887 
tons showing an ijnreasc of J, •I'll ,257 tosss over the jirovious year. 
Prices of sugar in fmiian niarlcois confinucMl io decline.. The }>riec 
of Java .sugar in Jndiaii marled.*? gradually def'lined in consequence 
of Javu’.s lowering lier jiriee.s frequently owing to {lilliculty in IIjc 
inarlcciing of her cro]) of 1 !)8U. On the. l-il h .April 1 080, (.ho price of 
Java .sug.ar in (,’aleuU.ti was ],?s. 0-1-8 ])er maund and the price 
declined toils. 8-1 -(■» outlie 25th N»»veml)er 1080. 'J'ho market im- 
proved from 1st week of January 3031, in anticipation of an increase 
of import <luty on 1st March ItKU. TIi*; price ro.se to 11s. 8-15-8 per 
maund on Olst 3Iareh 1081. 'Phough tlie import «lntv wa.s increased 
hy Jls. l-l on 1st March 1081, the market eouhl nut rise pro- 
portionately on account of Isoiivy accumulation of stoe.k.s in private 
godcjwns. 

The iMimuiAi., SoGAr.oANB BiiKBDiNt: iSt.vtion at Coimmaivuik 
continued the breeding of improved cain'S and further progress waa 
made butli in breeding technique ami in st.ndie.s of the germination 
01 sugarcane pollen, th('. ))eriod of stigmaiic lecejhivily and eont roll- 
ing (he times of flowering of the parents. Tlio wild iSarcfiannus 
received some aUeiition with the object of inchuling useful types as 
])arcnfs. An advance <*f great inlerc-st made during the period was 
the intergencric hybridixation of sugarcane and sorglunn. 'f'hcsc 
hvbrids lliat. flowered during (he .‘^eason were .dudii-d with regard to 
their inflorescence <‘liaracleristies, and additional e.viditnee about 
the ge.nuiiiene.s*; of (lic'-'c hybrids was obtained ft<mi (he follovring 
jjcenliaritie.s in certain of (he bybride.-' sorglnnn-slja)>eil intiore.s- 
cence, the awned fourth glume and the gmcnisli w]ii(c .stigma.s. 
The hybrids exhibiicd ({uite a large number of abnormalides. 'Phe 
Co. numbers of (h.e aorghiim hybrids tlia( have ln*eu ilis(rilni(ed (o 
j;bc various provincial slations b»r (.rial are ( Vi. 351 (o .357, and under 
Coimliatore conditions thest‘ hybrids ripened in about six months 
and fair quality //?/;* or jaggery was oldalnetl from labtiratory samples 
of the juice. Jt can now be. claimed that tliese. hybrids arc likely 
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to yield short duration canes. The bulk crossing for the breeding 
of medium or thin type of canes consisted of Co, 213 X Co. 244. 
This cross was effected as it had jdelded canes of considerable 
promise in North India. Another combination that has yielded 
promising types is Co. 281 X Co. 290, and the utility of Co. 214 as a 
parent for introducing early maturitj^ and good sucrose content has 
again been i)rovcd. The frost was rather severe during the 1930-31 
season, and certain of the Coimbatore seedlings stood it better than 
most indigenous kinds in the Punjab. Some of the Coimbatore 
productions arc said to have shown comparative resistance to 
Pi/rilla which was very severe in parts of the Punjab and the 
United Provinces, indicating the possibility of breeding in future 
canes resistant to this post. Tlie spread of Coimbatore canes in 
cultivation in North Lidia has been one of the factors responsible for 
the increased efficiency of the Indian factories. 

From funds sanctioned by the Imperial Council of Agricultural 
Research a small .sugarcane sub-.station was started at Kamal, and 
seeds obtained from crossed and selfed flowers at Coimbatore were 
successfully germinated at Karnal. These .seeds were presented in 
an atmosphere of carbonic acid gas before despatching to Karnal. 
In connection with an investigation at the Sugarcane Research 
Station at Shahjahanpur, a batch of 5,000 sccdlbigs of Co. 213X 
Co. 244 was despatched to Shahjahanjmr after having been pricked 
into pans and specially treated to stand the journey. 1’he breeding 
of thick canes, which started much later than that of medium and 
thin canes, had reached a stage at ivhich eight selected seedling canes 
were distributed to nine experimental stations. The numbers of 
these seedling canes are Co. 358 to Co. 365. Four were despatched 
to four stations in Nortliern India for trial as chewing canes. In 
connection with breeding of thick canes, rather extensive cj^tological 
observations were in progress on duplication of the generative 
nuclei, the development of the embiyo and the iiumber of cliromo- 
somes in certain varieties. Sugarcane pollen was stored alive for 
seven days in a pulverulent condition by keeping it over calcium 
chloride and a temperature ranging from 8°C. to 13®C. This pollen 
when cultured artificially gave 12 per cent, germination. The 
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duration of stigma receptivity in certain of the thick cane varieties 
was found to range from 8 to 11 days. 

PuSA. Since Co. 205 had been discarded by tlic sugar factories, 
it became a matter of urgent importance to rcjilacc this cane. 
During both seasons tlic higlier sucrose content of Co. 286 (15 per 
cent, in November against 12*GG per cent, in Co. 205) combined nuth 
high tonnage, drought-resisting ca])acity, rapid groAving quality, 
and other desirable agricultural habits confirmed its superiority 
over Co. 205. If it turns out well in the large-scale mill trial next 
season, tliis variety will be recommended for planting in those parts 
of the white sugar tract for which it is suitable. Co. 295 and three 
now canes'of tOiis class Co. 317, Co. 318 and Co. 319 were obtained 
from Coimbatore to test against Co. 285. Co. 299 and Co. 281 gave 
better results in comparison with Co. 214 which is the standard early 
cane. Co. 281 is steadily imjwoving and shows signs of becoming 
acclimatized to conditions in North Bihar. Co. 300, 301, 302, 303, 
304, 312, 313, 316 and 331 as well ns.B. S. 3 and B. S. 11 all show 
promise. Q^onnage experiments designed to compare the yields of 
Co. 210 and Co. 213 indicated a 15 per cent, increase of Co. 210 over 
Co. 213, when grown on lighter land. These two varieties of 
economic value are gi’own extensively all over North Bihar as 
well as other jjioviiices. When grown under their most suitable 
conditions they hold their own .anywhere — yet they have their 
limitations, Pox ex.ample Co. 213 needs considerably greater 
rainfall and .strong soil, while Co. 210 appears distinctly superior on 
lighter soils. The time has now arrived to separate these cancs and 
grow each under its optimum .soil condition.s. 

In the manurial experiments with suljdinte of ammonia and 
nitrate of soda, the average yields of Co. 210 was 518 and 447 
maunds re.spcctively, and of Co. 213, 441 and 399 maunds respec- 
tively. Sulphate of ammonia applied at two maunds per acre as a 
top dressing, in two doses in the middle of January and middle of 
July, in addition to standard manuring, gave the best results. . 

To estimate the cost of production on the farm, sugarcane was 
gi'ovm on three different blocks during the year 1 930-31 and cost of 
all operations was carefully recorded. At the New Area the average 
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cost per acre for growing sugarcane on a bloclc of 28 acres was 
Rs. 116. This includes Rs. 05 per acre spent on mamu'cs. The 
average yield per acre was 409 maunds and the cost j)er maund was 
annas 4*53. In Bhograsaii field (ten acres) variety tests, the cost of 
cultivation amounted to Rs. 98 per acre with an average yield of 
445 maunds per acre and the cost per maund was annas 3*52. 
Twenty acres were planted under Co. 205 in Brickfield IT low land as 
a non-experiment general field crop grown without manure. "Whole 
canes were planted in furrows opened by means of three-row ridger. 
The average cost per acre was Rs. 49 wliile the yield amounted to 
378‘5 maunds. Cost per maund Was annas 2*27. A method of 
safeguarding the seed-supply of early ripening canes was successfully 
worked out by wrapping them with cane trash. 

Rogueing on the farm at Pusa for five years has reduced mosaic 
disease on all varieties except Co. 205 to eleven clumps in 40 acres 
of cane but on Co. 205 the disease has been only partially rcdiicecl. 
Portunately Co. 205 is now a di.scarded cane. In the test for the 
natural spread of mosaic, where a row of 50 yards long of each of 25 
varieties is alternated with a row of mosaic-infected cane, the old 
canes were ratooned but no new cases of mosaic disease upjJearcd in 
any of the test rows. The mosaic disease low'ercd the weight of 
stripped cane by 4*6 per cent, in Co. 213 and S*G per cent, in Co. 
205 and reduced the quality of the Juice slightly. 

The United Provinces contain the largest acreage of cane in 
India, the area being 1,357,000 acres in 1928-29, 1,362,000 acres in 
1929-30 and 1 ,488,000 acres in 1930-31 . The area under imi^rovcd 
cane has increased very considerably. The total area under im- 
proved cane in the United Provinces was 281,000 acres in 1928-29, 
515,000 acres in 1929-30 and 678,000 acres in 1930-31, so that now 48 
per cent, of the area is imdcr imiiroved cane. This extension is pro- 
bably the greatest single achievement of the Agriculture Depart- 
ment during the last few years and shoAVs the eagerness mth which 
cultivators take up a new'^ idea after they arc satisfied that it is to 
their advantage. Another potent factor has also operated to this 
end. The prices of aU the agricultural produce fell considerably 
but the price paid by the sugar mills for the cane remained un- 
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cliangcd. Under the present conditions this is the only croj) to 
which the ryot can turn as a revenue crop, and its cost of production 
can he considerably reduced owing to oil-cake for manuring l)oing 
available- at cheap rates. The j)resent price of oil-cake is Rs. 1-8 
per maund in the niarlret as again.st Rs. 4 paid last year. Co. 213 
is said to have deteriorated in the province, but there arc ample 
quantities of other excellent varieties of disease-free canes to take 
the place of this variety. In 1929-30 the average produce of Co. 21 3 
sugarcane in 10 plots treated with green manuring with sanai was 
about 910 mds. of sugarcane per acre, while the average outturn 
per acre of the same variety without green manuring was 6G0 mds. 
Another variety Co. 243 gave 804 mds. per acre with green manuring 
and 575 mds. without. The cost of sowing and turnuig sami per 
acre is about Rs. 12-5, while the extra yield obtained was about 
Rs. 94 in the case of Co. 213 and Rs. 104 in the case of Co. 243. 
There is thus a handsome profit. Green manuring not only benefits 
the sugarcane crop to which it has been applied, but it leaves a 
reserve of plant food in the soil which can be utilized by succeeding 
crops. 

Bihar and Orissa. Co. 210, Co. 213 and Co. 214 continued to 
bo most profitable varieties in North Bihar where cane is groivn 
without irrigation, and these varieties arc rapidly ousting Hemja 
and BhurH. An early application of phosphates at Sepaya in 
North Bihar not only increased the outturn but also raised the rich- 
ness of the juice considerably while the late application decreased 
both the outturn as well as richness of the juice. Nitrogenous 
appheation did not make any diflerence, whether the heaviest dose 
was applied early at the time of planting or in the rains at the time 
of earthmg up. In South Bihar Co. 213 has spread rapidly in the 
canal area of Shahabad and m the cane tracts of Gaya and Patna. 
Co. 205 has proved itself very hardy under adverse conditions, 
water-logging and flooding, but as it contains much fibre it is a 
difficult cane to mill, so white sugar factories have in many cases 
discarded it. The work at Pusa already outlined has, however, 
showed that Co. 285 can with great advantage take its place aud has 
indicated promising other alternatives. At Sabour experimental 
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work was carried out on the production of gur from palmyra palm 
juice. The object of this work was to extend the sugarcane gur 
making season. The cane gw making is finished by April and at 
that time there is a plentiful siqiply of juice in palm. Excellent 
samples of g7ir were obtained and it is jiroposed to manufacture white 
sugar on a small scale next season. The Imperial Council of Agii- 
cultural Eesearch has sanctioned a grant of Es. 1,60,000 spread over 
five years for sugarcane research. It has also sanctioned a grant 
of Es. 8,000 for the design of a satisfactory small power cane-crushing 
mill the need for which was keenly felt in the province. 

Punjab. The use of improved canes in the Punjab is now 
rapidly increasing. The estimated area under Coimbatore canes 
in 1929-30 was 80,000 acres and in 1930-31 104,400 acres which 
represents 24-5 per cent, of the total area under sugarcane. Ounng 
to scarcity of good seed at sowing time due to frost, the ratoon- 
ing of the crop was resorted to in many cases and lias given very 
good results. In order to popularise the cultivation of improved 
sugarcane varieties, Government sanctioned during the year the 
free transport of Coimbatore sugarcane sets on a small scale to 
new groover.?. Tlie comparative values of the various varieties of 
cane studied show that in general the Coimbatore varieties are 
better in every respect than the indigenous, though of the latter 
Saretha is holding its owm in the Southern Punjab. In the Central 
districts the local cane Ivatha has jnelded on the average about half 
the tonnage of the Co. varieties. Of the latter Co. 285 is the heavi- 
est yielder, though Co. 2S1 has the highest sucrose content. In 
the sub-montane tracts of Gurdaspur and Sialkot, Kahn has 
yielded the highest tonnage amongst local varieties. Co. 285 
had done well everywhere, though Co. 270 and Co. 290 have beaten 
it in sucrose content and the former also in tonnage. The effect 
of potassiiun nitrate, superphosphate, ammonium sulphate and 
ammonium phosphate was studied on Co. 223 grown at Gurdaspur 
Agricultural Station. It has been noticed that the weight and the 
period of maturity of sugarcane were afiected by the use of the 
fertilizers, while the sugar-content changed slightly; that sugar- 
cane manured with potasiiium nitrate matured early and was least 
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affected by frost while the application of ammonium suliihatc and 
ammonium phosphate delayed the ripening; and that potassium 
nitrate and ammoniuin sulphate have been found to be compara- 
tively more economical than the other two fertilizers. The effect 
of flowering of sugarcane which is a rare phenomenon in the Punjab 
was studied on Co. 285. It was observed that the weight of a cane 
in flower was actually more than that of a flower-loss cane without 
any difference in the amount or quality of juice. The results of 
the experiments conducted in studying- the various methods of 
preparing gur confirm previous experience that brisk boiling is 
superior to slow boiling and that inversion of sugar depends more 
upon the Ph value of the juice and the time during which boih'ng 
is continued than on the temperature. Further work has been 
done on the clarification of cane juice and the preparation of gur. 
using different clarifiers and different temperatures. From the 
results got it appears that the phosphatic contents of the juice 
exercise a considerable effect on clarification, juices low in phos- 
phates clarifjdng better by the addition of phosphoric acid. The 
economics of the methods employed have not yet been worked out : 
therefore the final results have not been published. Investigation 
on the loss of tonnage in sugarcane affected by mosaic disease was 
undertaken. The results obtained at Lyallpur seem to show that 
a definite loss in tonnage results from mosaic infection. On an 
average the healthy crop appeared to yield 21 per cent, cane, 17 
per cent, juice and 21 per cent, guir, more than the mosaic-affected 
crop. The experiment, however, is not conclusive and is being 
repeated. Owng to the heavy frost in the previous year, cane 
sots were scarce all over the Province, and therefore ratooning was 
resorted to on a more than usual scale. This perhaps has some- 
thing to do with the general prevalence of Pyrilla in the year. 
Experiments to determine the effect of a severe attack of Pyrilla on 
the yield of sugarcane showed that both quality and quantity were 
definitely affected and ripening was delayed. The study of the 
relative extent of damage done by sugarcane borer on different 
varieties of sugarcane was continued and one highly susceptible 
variety showed damage as high as 90 per cent. In the vicinity 
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of CTiirdaspur sugarcane fields were attacked to the extent of 25 
to 30 per cent. Bv way of control the removal of the damaged 
central shoot and treatment of the cavity thus created, with petrol 
spirit or derrisol, resulted in a mortality to the pest varying from 
30 to 90 per cent. 

Madras. Work on -this crop is mainly confined to the research 
stations at Anakapalle, Samalkot and Palur. The chief items under 
investigation were varieties, manures and methods of manuring, 
methods of cultivation and rotation. With regard to varietal 
experiments, an attempt is being made to replace J. 247 at Sainal- 
kot ; and P. 0. J. 2878, the wonder cane of Java, is showing promise. 
The yields at the station this year are better than the overage due, 
it is believed, to the introduction of a longer rotation and growing 
the crop on new land free from water-logging. At Palur varietal 
tests are being continued in garden and wet lands and J. 247 still 
seems to lead ha'^dng yielded 946 maunds cane per acre, followed 
by P. 0. J. 2714 gi^dng 887 maunds. The manurial w'ork is mainly 
directed towards discovering what effect the partial or total sub- 
stitution of ammonium sulphate for oil-cake has on the crop, and 
so far it would appear that at all three stations a partial substitu- 
tion can bo made with advantage. Prom an irrigation experi- 
ment conclusions arrived at are that planting early in Pcbniary 
is not an advantage and that Co. 213 can be grown with the nonnal 
rainfall supplemented by only 4 acre-inches of irrigation at the time 
of planting. It is found that tliis variety is more drought-resistant 
than J. 247. 

The rotation experiment on sugarcane at Palur has been con- 
tinued for 8 years. The yields of cane of the four, three and two- 
year rotations were 33' 74, 29’28 and 24*32 tons per acre, respec- 
tively. The outturn of sugarcane in cacli rotation showed a net 
profit of Es. 359, Es. 280 and Es. 268. respectively, for all the eight 
years. The net profits of the several rotations taking all the crops 
together are, respectively, Es. 81, 51 and 49. These results show 
that a wide rotation ot sugarcane seems favourable. 

Bengat,. Co. 213 has struck the imagination of the cultivator 
and is spreading rapidly in the districts. Before its advent the 
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old Taiina, formerly recommended by the department, was gronm 
tlirouglimit tliG province but now Co. 21 3 is rapidly replacing it in 
most j)laces. About 10 lalcbs of cuttings of Oo. 213 were supplied 
by tbo departmental farms in each of the two years but a much 
larger exchange has also fnlccn place between cultivators themselves. 
Results of recent cuttiiig-out experiments indicate that as a result 
of the spread of deparl mental cane, the average yield of ffur has 
risen substantially. The next stage is to introduce power-crushing 
and improved boiling apparatus so as to reduce the cost of produc- 
tion. The Agricultural Engineer has already produced hopeful 
results in this direction with the help of a grant from the Imperial 
Council of Agricultural Research. Some new canes show promise, 
notably P. 0. J. 2725, P. 0. J. 2714, Co. 246, Co, 270 and Co. 313. 
As has already been demonstrated at Pusa, October planting ap- 
pears to have had considerable success in the Brahamputra and 
Ganges .silt areas but in the red .soil the result is still doubtful. The 
Imperial Council of Agricultural Research has granted funds for the 
establishment of a .small cane seedling testing station at Dacca. 
This station is one of a chain of similar stations in Noitliern India 
and valuable results arc expected from a comparison of the behavi- 
our of difTerent canes at the respective stations. 

Assam. Work at Jorliat consisted mainly of the acclimatisa- 
tion of varieties of cane and of cultural and manurial experiments. 
I'lic following varieties so far have proved most suitable P. 0. J. 
2714, Oo. 213 and scA’crnl others show promise. 

Burjia. GiUmnn and Striped Mauritius have established them- 
selves as the best of the earlier introduced varieties. The Java, 
cane P. 0. J. 2S7S, a new introduction, shows vigorous growth and 
is a good ratoon cane. It has met with mucli favour among the 
cane-giwvcrs in the Pyinmana neighbourhood. The superiority 
of this cane over the local cane may bo realized from the fact tliat 
tlic experiments at Pyinmana have proved that it yielded 6-19 
tons of sugar per acre against 3*19 of the local variety. The in- 
troduction and testing of varieties arc being continued. In addi- 
tion seedling canes arc being rai.scd for testing. The effect of 
fertilizers on the gi’owth of the cane crop is being studied. The 
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results show a substantial response to the application of nitrogenous 
fertilizers, the yield per plot of cane having increased with each 
increase of fertilizer up to a limit. The addition of phosphate 
to a nitrogenous fertilizer' did not give any further increase in the 
output of cane. An examination of the local pit method of plant- 
ing and the cheaper method of laying the sets in a furrow shows 
that there is a marked increase in the output of cane in favour of 
the pit method. The increased output from this ' method more 
than compensates for the economy in the cost of cultivation of the 
furrow method. Much work is in progress regarding manmial 
experiments but the results arc not yet ready for analysis. 

Bombay. Much work has been done in Manjri'wth regard to 
the testing of varieties but it is diiBfieult to beat the local Pundia. 
The four thick varieties, viz». Striped Mauritius, Manjav, J. 247 
and Red-sport, were the favourites of the ordinary Malbari canc- 
growers and have now largely replaced Malbari. Of the thin canes 
Co. 210 and Co. 21 3 arc preferred where there is scarcity of water or 
where the water is brackish. As a result of the visible effect on 
the crop by the use of sulphate of ammonia as top-dressing on 
Amalsadfarm, it is largely used in the adjoining tract and in course 
of time udll become the general practice with cane-growers there. 
Mamnial experiments at Kumta farm confiim the conclusion that 
sulphate of ammonia is not very effective in acidic soils and requires 
a combination of phosphoric acid. A comprehensive sugarcane 
research scheme is to be launched in the near future and the .site 
for the research station will be near Lonad on the Nira Eight Bank 
Canal. This is a big scheme having for its main objective the j)ro- 
duction of cane at a much lower price than has hitherto been pre. 
vailing. It is hoped to achieve this goal by jnoducing a more 
thrifty cane than the existing Pundia wliich udll require less 
manure and which will occupy the land for a shorter period of time 
than Pundia. 

Central Provinces. The area under tliis crop shows no sign 
of extending. Work on cane is at present almost entirely restrict-, 
ed to one or other of the numerous types which have been raised 
at Coimbatore aiid subsequently tested out and proved on the 
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various experimental and demonstration farms of the province, in 
3'espect of tlicir yield, quality of gur and resistance to disease. 
They arc stcadil)’- reidacing local cones. ^?he particular Coimba- 
tore cane in popular demand varies slightly from district to district. 
The Mycologist has had this crop under special observance in respect 
to the damage done by Agya {Striga) and its control. It was found 
that the application of a 3 per cent, solution of copper sulphate des- 
troyed Striga which is parasitic on the roots without damaging the 
sugarcane. Mosaic disease has apparently but little eiTect in these 
provinces. 

North-West Frontier Province. Many varieties have been 
tested at the Tarnab Agricultural Station. Otaheite or the Pesha- 
war Pounda is the best cane on rich and abundantly irrigated land, 
while Assam Eed is considered most suitable where the water-supply 
is limited and the land not so fertile. Co. 213 is rapidly displacing 
other thin canes in Hazara and Bannu where, due to milder climatic 
conditions, rationing is possible. At Peshawar cane does not ripen 
well and the cultivator is much behind in the methods of producing 
sugarcane and manufacture of gur. The yield tliis year ranged 
from 60-7G maunds to as low as 30-38 maunds per acre. At the 
Haripur Agricultural Station, Co. 213 has been successful for the 
last five years and it is hoped that very soon it may become a leading 
variety. The advantages of the Sultan three -roller mill were de- 
monstrated at Haripur and the culiivators acknowledged it to be 
better than the two-roller machine. In the Peshawar district the 
three-roller mill has already displaced the less efficient two-roller 
one, while at Bannu the tAVO-roller mill is still commonly employed 
to crush the thin cane which alone is grovm there. 


5. Jute. 

The total area imder jute in the three provinces of Bengal, 
Bihar and Assam during 1929-30 was 3,41. '5,000 acres, a rise of 
8 per cent, over the ])rcvioua year. Towards the end of the year 
the trade depression began to affect Ihc jute market and there was 

F 
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a considerahle fall in jiricos. Cultivators had fair waniing.hut in 
spite of this the area sown in 1930 rose just over three per cent, 
to 3,531,000 acres. The area grown in Bengal was 88 per cent., 
in Bihar 7 per cent, and in Assam 5 i)er cent. Tlie outturn of jute 
for 1929 was 10 million bales of 400 lbs. which was just a little less 
than the previous year’s crop ; and in 1930-31 it was 11*2 million 
bales. During the first )^ear under review, the season was favour- 
able except in eastern Mymensingh and Tipperah where crop was 
damaged by floods which did such seiious damage in Assam that 
the crop there was reduced by 36 per cent. Jute is the only crop 
which the average Bengal cultivator can sell to obtain money for 
rent, clothes, bullocks and other necessities of life. He spends 
little in cash in producing the crop. Kent he must pay and he may 
have to bin'' .seed but lie only emplo 5 '.s outside labour in years of 
exoe.]itional jirices. It is onl)'^ when the. price of paddy exceeds that 
of jute that the cultivator can expect to obtain a greater gross 
return from paddy as an alternative crop. He thus maintains his 
acreage under jute even when faced with declining prices. 

Seed of deiiartmontal races D. 154 and Chinsurah Green continued 
t.o be .sold through the Government Selling Agent, Narayangauj. 
The Agent disposed of 320,000 lbs. of seed for 1929 sowing. It is 
estimated that, about 9 million acres were sown with departmental 
races of jute, and as D. 154 gives an average increased yield of 240 
lbs. jjcr acre and C. G. 400 lbs, per acre over local races, the in- 
creased return to cultivator amounted to over two crores of rupees. 
The increa.sing area under Goveniment seed led certain members 
of the jute trade to attribute the poor quality of the jute coming 
forward to the use of Government seed, and this question was 
discussed mth the trade in Calcutta. Since 1923 experiments 
have been conducted in collaboration with the trade to compare 
the quality of the Government races D. 164 and 31. 85 with local 
races, and a race called Fanduk was selected by the trade as being 
of the finest quality. These experiments were conducted on Gov- 
ermnent farms and at the agencies of baling firms throughout the 
Ihte-growing tracts in East and North Bengal. The fibre was 
submitted to assessors selected by the trade both in Calcutta and 
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Dundee. Over a period of five years fclie points were distributed in 
Calcutta as follows : — 

D. 104 E. 85 Faiidulc Local 

(Government seed) (Government 

eccd) 

74 82 74 49 

and the average yields per acre were : — 

D. 154 R. 85 Fanduk Local 

1,489 lbs. 1,403 lbs. 1,208 Iba. 1,198 lbs. 

It is thus obvious that Government seed is not a factor affect- 
ing the deterioration in quality. That deterioration has taken 
place cannot be denied but it is due to several causes. Improved 
machinery in tlic mills enables the consumers to manufacture fibre 
which, owing to its inferior quality, would not have found a market 
in the past. With the cleinaiid exceeding the supply, any quality 
is accepted by tbo mills but when heavy supplies are forthcoming 
the mills ])ick and choose and complaints are common. The remedy 
lies with the trade. If the onltivator ol)tains sufficient premium, 
he will devote time and care to jnoducing clean quality fibre. At 
present he gets paid for stick, bark and root as fibre. With clean 
fibre he loses the weight and docs not get an equivalent enhanced 
price for his pains. The. Agricultural Deparlmcnt has impressed 
upon cultivators the. advisaln'lity of clean and careful retting, but 
tliis adAHce will not be readily accepted if tlic cultivator receives 
no appreciable premium for clean fibre. 

Jute manufacturers in India in 1929-30 embarked on a policy 
of expansion of production by worldng 60 hours a week instead of 
54 hours in the mills, though at this time there was less move- 
ment of trade commodities tl)roughout the world and consequently 
less demand for gunny bags and hessian. This arrangement result- 
ed in tlie accumulation of licavy stocks that could not be sold at 
even much reduced prices. In 3930 the weather conditions were 
favourable all over the jute area and the result was a, bumper crop 
which really aggmvated the depression in the trade which 
was already .serions during the previous year. In April 1929, the 

3?2 
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quotation for “ Firsts ” in Calcutta was Es. 66 per bale of 400 lbs., 
but it fell to Ks. 44-8 by March 1930 and to Es. 28-4 by March 193] 
These prices in Calcutta were low indeed but it must be remembered 
that the growers got much less and at times they could with diffi- 
culty dispose of their fibre at Es. 2 to Es. 2-8 per maund. It 
will thus be seen that the course of raw jute prices throughout tbe 
period under review was disastrous to all concerned. Fortunately 
a bumper crop of rice was obtained and as a result of vigorous 
Government propaganda and financial assistance in the shape of 
agricultural loans, the area under rabi crops was extended and 
foodstiifis were plentiful and cheap. Government and landlords 
had to postpone collection of rents, and Government officers were 
engaged in intensive propaganda advocating the restriction of 
sowings and the substitution of other crops such as sugarcane 
for jute. Cultivators, as a rule, are reluctant to reduce sowings 
in case neighbours do not and score if prices rise. In spite of 
this, sowings in 193] were reduced to an estimated area of 
1,858,100 acres, 63 per cent, of the area sown in the previous year. 
Through the Government Selling Agent, 220,000 lbs. of deparl;- 
mental jute seed were sold to cultivators, sufficient to sow 26,000 
acres. Natural extension of the area under the improved varieties 
continued, and it is now difficult, particularly with OUtorius, to 
obtain seed of local races for testing purposes. Cultivators are 
beginning to appreciate the fact that departmental seed is more 
remunerative than local seed even in lean years, for they can obtain 
the same quantity of fibre from a reduced area and keep land for 
food crops. A cultivator growing fths of an acre of local jute 
receives the same quantity of fibre as a neighbour growing fths 
of an acre of departmental jute, and the latter has an additional 
■gth acre to put down to paddy. 

6, Other fibres. 

Hemp. At Pusa eight old types ot Hibiscus cannabhiits and 
4 old types of Hibiscus sahdariffa were maintained. Several 
crosses were made and their progeny studied. The new type of 
the latter, mentioned in the previous Eeview, thrived well and was 
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immune to the sclerotial disease wMoli attacked Gannabinus types 
rather seTerely. Some seed of Hibiscus sahdariffa var. AUissima 
a type cojnmonly gro^vn in the Philippines, was received from 
the Director of Agriculture, Philippines, and produced plants that 
looked the same as the “ new type ” isolated at Pusa. Some fibre 
of this new type sent to the Imperial Institute, London, was 
rather favourably reported on. The fibre was harsher and coarser 
than jute and of a strength slightly superior to that of Bimlipatam 
jute. Grrown at Dacca and other places in Western Bengal, it 
seemed to do well and it is intended to give it a thorough trial 
next season when the quality of the fibre will also be tested. 

Sann-Hemp {Crotalariajuncea.), Owing to competition with 
better quality hemp obtainable from other countries, the trade in 
Indian hemp has been declining considerably. The declme has 
been due in a large measure to the increased use of hard fibres for 
the manufacture of twine and cords in preference to Indian hemp. 
As a general rule, Indian hemp wasprclerred only when its price 
was relatively lower than that of other fibres. Despite the favour- 
able crop and lower prices in India in 1929-30, the exports of hemp 
declined by 22 per cent, both in quantity and value, from 661,000 
cwts. valued at Es. 87*6 lakhs in 1928-29 to 436,000 cwts. valued 
at Es. 68’ 3 laldis. Again, next year, they fell by 33 per cent, in 
quantity and 42 per cent, in value, to 293,000 cwts. worth Es. 39*6 
lakhs. With the exception of 1921-22 these were the lowest record- 
ed since the beginning of the century. 

As mentioned in the last Eeview, the Imperial Council of Agri- 
cultural Eesearch appointed an officer for seven months to enquire 
into and report on the condition of the sann-hemp trade, and he 
visited the most important hemp-growing tracts in India including 
tlie United Provinces , Central Provinces, Bihar & Orissa, Bengal 
and the Bombay and Madras Presidencies. Among the objects 
of study were the suitability of the various tracts for the production 
of hemp, the methods of cultivation, retting processes, modes of 
extraction, preparation of the fibre, baling operations and the 
existing systems of marketing in up-country production centres. 
Eesults of experiments which had been carried out in the various 
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parts of India were examined and tlie subject-matter of tbe enquiry 
was discussed with all persons and bodies concerned with the grow- 
ing and handling of the fibre. His report does not claim to he an 
exhaustive treatise on the subject, but it is hoped that the tenta- 
tive findings and proposals embodied in it will be helpful in evolv- 
ing constructive schemes. It will be considered by the Imperial 
Council of Agricultural Research some time next year. 

At the instance of the Advisory Committee on Vegetable 
Fibres, Imperial Institute, London, experiments on retting to 
determine the critical period for plants to remain immersed in 
the retting process were undertaken in Dacca and samples of 
fibre sent to London for valuation, where they elicited the 
opinion that 3f-4^- days’ retting at 75-79° F. is the optimiun. 

In the United Provinces an investigation was made into the 
possibility of improving sann-hemp by chemical treatment, either 
by adding small quantities chiefly of ammonium salts or bleach- 
ing agents like sulphites, or by chemical treatment of the retted 
fibre with a view to improve the tensile strength. Some treated 
and untreated bales were sent to London for rc])ort. The selection 
of sann-hemp made in 1926, Imown as Cawnpore 12, gi-ows taller 
than the local varieties and yields more fibre of better quality as 
regards length, colom’ and texture. Its seed ,has been supjdied to 
many centres in India and favoiunble relents have been received. 

In the Central Provinces extensive exjicrimouts relating to the 
effects on the fibre of varying conditions of sowing and retting 
were conducted on the College Farm, Nagpur, and at Adliarta] 
and Chindwara Farms. Three factors were kept in view : con- 
ditions of growth, length of the retting period, and temperature of 
retting. Three-hundred samples were sent to the Indian Trade 
Commissioner for valuation and from the reports so far leccived, it 
appears that a seed-rate of 60-90 lbs. per acre yields a satisfactory 
fibre and that the retting period will have to be lengthened during 
the cold months. 

Flax. In Bengal two exotic races of flax (‘ Riga ’ from seed 
supphed by a firm and pedigree J. W. S. the seed of which was 
supphed by the Linen Industry Research Association, Lamberg) 
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were grown at Dacca, Dinajpur, Berliampnr, Malda and Rangpiir 
and the straw was sent to the Lainberg Research Association for 
extraction and valuation. It is reported that the Bengal samples 
were priced higher than the best Irish marks. Tlie one-year-accli- 
matized seed was again sown and samples have been sent to Lam- 
berg : the report is awaited. Flax appears to have great possibi- 
lities in North Bengal. The difficulty is in the extraction ; the 
technical processes of retting and skutching will have to be under- 
taken by capitalist or co-operative agencies. 

7. Tobacco. 

The total area under tobacco was 1,308,000 acres in 1928-29, 
1,317,000 acres in 1929-30 and 1,257,000 acres in 1930-31. The 
total yield of dried leaf was 599,000 tons in 1928-29, 629,000 tons 
in 1929-30 and 572.000 tons in 1930-31. The bulk of the tobacco 
grown is consumed in the country but there is a small though \'alu- 
able export trade, chiefly of unmanufactured leaf, much of which 
goes to Great Britain because of the custom’s rebate of about 2 
shillings per pound given to Empire-grown tobacco. In 1928-29, 
14,700 tons were exported valued at Rs. 123 lakhs but in tbc next 
year there was a marked fall to 11,600 tons valued at Rs. 99 lakhs, 
the decrease being most noticeable in shii)ments from Bombay. 
In 1930-31 tile amount went up to 12,900 tons but the value was 
only Rs. 96 lakhs on account of the fall in price. The establishment 
of cigar factories in Great Britain, Africa, Australia and New 
Zealand in order to secure the advantage of the tarifl’ protection, 
has diverted a large share of the demand for Indian cigars to the 
home-made articles. Brands of mild quality to compete with the 
imported Dutch and Manilla cigars have shown an improved de- 
mand. There is an import of unmanufactured tobacco chiefly 
from America for making higher class cigarettes and for cigar wrap- 
pers and pipe tobacco. In 1928-29 the quantity was 5,350 tons 
valued at Rs. 274 lakhs. Next year there was a fall of 15 per cent, 
in quantity to 4,520 tons valued at Rs. 270 lakhs. Tlierc is little 
doubt that the high duties imposed in March 1927 served as a 
handicap to the continued expansion of this trade. Again in 
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1930-31 imports fell by 51 per cent, to 2,200 tons valued at 
Es. 151 laldis. This imprecedented fall was chiefly in the im- 
port of unmanufactured tobacco due to the boycott of cigarettes all 
over India, though the economic depression. had also something to 
do with it. 

At PusA, during the peiiod under review, further experiments 
m flue-cuiing were carried out. The new hybrid No. 177 maintain- 
ed its quality and yields of about 1,000 lb. dry cured leaf per acre 
were obtained with this type. With the object of improving the 
quality of an indigenous tobacco to suit cigarette manufacture, a 
local Type 28 was crossed with an American Adcock in the year 
1924. This has resulted in evolving ten hybrids which have now 
become fixed in their characters and are breeding pure within narrow 
limits like the original parents. Several other crosses arc at various 
stages of examination. Attempts have been made to grow tobacco 
m Bihar in the rains, sowing and transplanting being done about 
three months earlier than normal. While the scale on which this 
has been tried is so far limited, the experience gained indicates 
that the incidence of leaf-spot and leaf-curl diseases are likely to 
prove the Hmiting factors for the cultivation of tobacco in the rains 
in Bihar. Hybrids 142,164 and one of the indigenous types (Type 
49) were grown and flue-cured. Hybrid 142 yellowed very quick- 
ly in the barn and also gave a percentage of yellow leaves which 
was much higher than in the case o’f other hybrids hitherto tried. 
Hybrid 164 also cured fairly well but it was lower in quality and 
yield to hybrid 142. Type 49 could not be cured to a bright yellow 
colour, and this further confirms that none of the indigenous types 
are much good for flue-curing. A sample of flue-cured leaf of Type 
177 was tested by the Indian Leaf Tobacco Development Co. 
and reported as equal to leaf valued at As. 8 per lb. Besides hybrid 
177, other hybrids tried were 192 and 196. Both these are heavy 
yielders but they are late and all their leaves do not ripen uni- 
formly and quickly, henc,e they have not proved superior to hybrid 
177. 

On a commercial scale there has been a great increase in flue 
curing in India and this method has now almost entirely supplan' 
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ted the old rack-curing method in the production of cigarette 
tobacco. With the establishment of flue-curing on a large com- 
mercial scale wc may consider that a definite stage has been 
reached in the tobacco researches commenced at Pnsa in 1924. 

In the hlADRAS Presidency tobacco is grown in two tracts — 
one in Gimtur and the other in Triclmiopoly. In the former tract 
several exotic varieties introduced for cigarette-making by tobacco » 
Arms were extensively grown and flue-curing was taken up on a 
large scale but, in tbe latter year under review, the firms had to 
close their branches with disastrous results to the growers, as the 
flue-cured leaf was not suitable for local consumption and unsale- 
able. Work on the local varieties is required at the Eesearch Sta- 
tion, Gimtur, hut no systematic worlc with regard to selecting 
varieties, methods of cultivation and curing has yet been starled. 
lu the Tricliiuopoly tract two promisiug varieties, Pusa 28 and 
ITaveima were found to lie superior to tlie local tobacco and have 
sold at a substantial premium. 

At the Tobacco Station at Nadiad in Bombay two strains No. G 
and No. 28 proved definitely superior in three years trials and seed 
is being distributed. A large number of selections made from the 
local crops and several crosses are being studied for their economic 
characters. To test the general belief that the smoking character 
of tobacco bears some relation to the uuinber of leaves left on the 
stem at the time of nipping, an experiment has been carried out 
for four years leaving from 10 to 20 leaves, but the results from 
year to year are not uniform. 

In Bengal, though heavy rain delayed transplanting and hail 
did some damage, tlie seasons were favourable and the crops good. 
Still the experience of both seasons indicated that seedlings should 
be transplanted as early as possible, as a diflerence of a fortnight at 
this time made a great diflerence in gi-owth and jdeld. Though tlio 
main work on tobacco was done in the Government Tobacco Farm 
Rangpur, yet several other farms were also engaged in it chiefly 
in producing seed and seedlings for distribution to surrounding 
growers. Over 6 lakhs of seedlings were distributed each year and 
about 1,730 tolas of seed. So great lias been the demand that 
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arrangements have been made on selected farms to grow seed and 
seedlings under departmental supervision. Several exotic varieties 
were grown and great care was taken to instruct and help culti- 
vators vdth the crop. The main varieties were Motihari, Bhengi, 
Peimsylvania, Sumatra, Manilla IT, Vnelta, several American 
varieties lilce Ohio, Orinoco Yellow Prior, Hickory Prior. White 
Burley and Warnc were under trial as well as two Turkish varieties 
Aysolouk and Oavalla. In several districts these exotic tobaccos 
have been grown by the cultivators and the results showed that 
the production of high-grade cigar tobaccos in Bengal is more 
than a possibility and that with reasonable care the province can 
produce cigar-leaf capable of taking its place in the world’s market. 

Most of the tobacco of BuRtiA is grown on land annually en- 
riched by deposits of silt from the flood waters of the big rivers. 
Thus it requires no manuring, yet the average yield is from 800 to 
1,000 lbs. of dry leaf per acre. Experiments at the Sa-aingFarm, 
which comprises 10 « acres worked as an annexe of the Ahaimryo 
farm, were continued. Eight varieties of tobacco were under trial 
and the curing of these was carried out in ventilation-contiollecl 
barns of the Bengal tjqic. All the tobaccos cured are of fairly 
good colour but the prominent veining of the leaves of Burmese 
Havana, Sumatra and Pusa 28 is agauist their popularity. Ghcroot- 
rolling was continued as in previous years, using only the tobacco 
which has matured for two seasons. Cheroots made with Manilla 
tobacco for filler and Pennsylvania for wrajipcr arc best liked. 
A slight alteration in the design of the curing barns has been made ; 
the Bengal tyqie, found to be costly, was lowered by one tier. 
The Deputy Director is doubtful if these or any other t 3 qic of cur- 
ing barns are satisfactory. For experimental work in tobacco- 
ciuring what is rcqiuicd is a liarn for flue-curing but this will have 
to await the provision of the necessary finances. In the meantime 
work will continue mainly with a view to the production of a 
superior type of cheroot. 

Tobacco is an important crop in North Bihar and its cultiva- 
tion is very carefully done by a special class. Pusa 28, a selection 
from a North Bfliar tobacco, is a heavy ydelder and much sought 
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after by the m/iJiajaiis. At Snbouc. comparative yickl-triala in, 
1930-31 sliowed tliat tlic selection J’usa 28 gave a better yield 
under irrigation than tlic hybrid Pusa 117 but work will be con- 
tinued as the latter lias the asset of being a good chewing tobacco, 
so that when the cigarette manufacturers do not purchase it, Ihcrc 
is still a local market. 


8. Oilseeds. 


The estimated area and yield of ihe ])i‘incipal oil-setuls in 1020- 
30 and 1030-81 as compared vith 1028-29 are shown in the follow- 
ing table : — 



1928-29 

1929.30 

11)30-31 

— 

Aron in 
IhotinninlH 
of noros 

Yipl.l in 
tiiniif-niidn 
tif 

Arm ill 
tiioiinnii'lH 
of nerrs 

Yit'Irl ill 
(lioti!iaii(lu 
of tons 

Area in 
thniienniln 
of ncrcH 

Yii'ld ill 
lIioti‘ian(l!i 
of toiH 

llapt' aii<l Mustnn' . 
Liiiscort . 

SrHnintint . . 

Groiindniitn . . 

Cantor 

CoUoii-BCcd 

V.fllW 

2.109 
0.01. '1 
(5,301 

1.110 

iltO 

322 

•19?. 

3,211 

113 

2,100 

■a 

1,090 

.180 

•too 

2,«fS8 

nr. 

1.018 

(i,r>S0 

3,020 

0,0(51 

(5,30(5 

1,1.02 

1 

Tot.u. . 

2;i,401 

V.l.'.I 

21,088 

(1,(532 

22,988 

(5;89S 


In 1929 the production of cotton was 5,285, G41 balc.s awl the 
output of cotl.on-secd calculated at *30 of a ion per bale may bo 
estimated at 1,910,000 tons. »Sinular]y, in the succeeding year 
4,912,000 bales ivonld correspond U) 1,777,000 tons of {,'otton-.seed 
A considerable change has occurred during anil since tlic war in 
India’s export trade in oil-seeds. Local consnmjif.ion, which is 
steadily on tJjc increase, lias been able to outbid a weak foreign 
demand. Only with regard to linseed is tbo export demand iiying 
to overtake the jircvious level. In copra, for instance, India’s 
exports averaged 31,000 tons anmially in tlic pre-war period but 
in 1920-27 they dwindled to 2,000 tons and now have praot.ieaJly 
dLsappeared. In linseed, cotton-.secd, rapeseod and sesamnm 
there has also been a sub.stautial reduction in India’s exportable 
surplus compared with the pre-war figures. But in the case of 
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groundnuts internal consumption lias not yet overtaken tke in- 
creased production resulting from extended cultivation, with tke 
result that much larger quantities are available for export. The 
table below shows the quantities of the principal lands of seeds 
exported during the last three years and in the pre-war quinquen- 
nium ; — 


Tliousands of ions 



Pre-*v\*ar 

average 

1928-20 

1020-30 

1930-31 

Liusced 

• 

• 


• 


370 

157 

248 

257 

Rapcscod 

• 

• 


• 

• 

273 

77 

44 

33 

Groundnuts 


« 

• 


« 

212 

7SS 

714 

COl 

Castor . 

• 

• 


• 

• 

114 

121 

100 

01 

Cotton . 

• 

• 


• 

• 

240 

131 

68 

41 

Sesamum 

• 

• 


• 

• 

119 

30 

11 

1 

Copra . 

« 

• 


• 

• 

31 

• • 

» * 

« • 

UtllCTS . 

• 

• 


• 

• 

85 

24 

14 

13 

TOTAti 

• 

• 

• 


• 

1,453 

1,328 

1,105 

1,037 


The exports of vegetable oils and oil-calcos liavc also, been de- 
clining as will be seen in the folloiving table : — 


— 

1928-29 

1020-30 

1930-31 

Vegetable oil in gallons 

« 

• 

• 

1,680,000 

1,348,000 

1,140,000 

Oil-oako in tons 

• 

• 

• 

328.000 

273,000 

254,000 


Rape and Mustard, The United Provinces has half the 
acreage of these crops in India, the other important provinces being 
the Punjab (1,000,000 acres), Bengal (750,000 acres), Bihar and 
Orissa (700,000 acres) and Assam (350,000 acres). Only a small 
quantity of these crops was exported. 

At PusA, a number of samples were collected from all over 
India in 1929-30 for investigation and isolation of types. The 
information regarding the scientific and vernacular names of these 
species in the Indian works on Botany is very confusing. The best 
available record is found in Prain’s valuable article, “ Mustards 
cultivated in Bengal,” published in the Agricultural Ledger No. 1 
of 1898, which of course deals with only one province. A tenta- 
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tive classification ol the species and siib-spccics has been made. 
All the samples have been grouped into nine species, out of which 
only three are self-fertile. The work of isolation of types has been 
taken up in those species and will l)e completed soon. The remain- 
ing six species, which are self-sterile, form a good material for 
investigation of the stcrllit)’’ problem, and various expenments 
in this direction have been undertaken. In the Punjab, Bihar 
and Orissa and Assam the isolation of pure lines was also in 
progress and breeding work was attempted. In the meantime mass- 
selection and drill-sowing have been found to increase yinld.s. 

Linseed. The area under linseed is about 3 million acres, 
chiefly in the United Provinces (955,000 acres), Central Provinces 
and Berar (806,000 acres) and Bihar and Orissa (806,000 acrc.'i), 
the acreages being given for 1930-31. The linseed crop of 1929-30 
was 18 per cent, better than in the preceding year, being estimated 
at 380,000 tons. Next year it was 378,000 tons. At I’usA the 
various pure types were mainteinccl and 32 tyjws of lin.soc(l and 
flax were received from New South Wales for comparison. 'J'hc 
genetic results of the crosses made between Types 12 and 121, 
the two best small-seeded typos of Northern India, and several of 
the bold-seeded types of peninsular India were published in 1931. 
The most promising types among the hybrids have been te.sted for 
yield and oil-content. The study of the inheritance of choractcis 
has thrown light on some very important poijits. 

In tlie United Provinces, tests have .shown that cei’tain cross- 
bred strains are better and more dise.ase-iesistant than the best: 
local selections. 

In the Central Provinces, the selection Icnowii a.s 15. B. 3 
is the best for Berar and the Nagiuir and Chhattisgarh divisions, but 
the Pusa varieties so far tested have proved to be imsiiitablc foi 
the conditions olitaining in these provinces. Il3d>rir]ization beWcen 
a local type and Irish flax wdiich is very nist-resistant lias given 
promising results. 

Cultivation of linseed is tending to increase in Orissa. Of the 
three t 3 ^pes, Pusa 12, 121 and »Sabour G under trial, those from 
Pusa were found to be better yiolders hut the Sobour typo, on 
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account of its wilt-resistance, excelled the Pusa types in years wLen 
i\alt was severe. Hybridization wntli a view to unite those characters 
is in progress. 

In Bengal, a survey of the local types lias been comjdeted. 
Some local selections have been found to be superior to the Pusa 
types because the latter are not early-maturing enough to suit 
conditions in Bengal. 

Sesamum. Sesamum is largely used for local consumption 
for edible jjurposes, etc., and its export has declined to insignifi- 
cance. At Pusa an account of the unit species and a study of the 
growth of sesamum in different soil conditions with special reference 
to root development was published, while a study is now being 
made oi the inheritance of characters. Sesamum is an important 
crop in the dry zone of Upper Burma but is liable to be destroyed 
by excessive drought or excessive rainfall. Work with early and 
late strains was continued bj’ the Economic Botanist at Mandalay.. 
Some gave jiromisiiig results and six were multijdicd for distribu- 
tion. One of them that showed marked immunity to green flower 
and wilt has become very popular and the depiniment is, on account 
of this success, succeeding better with ite demonstration of line- 
sowing. 

Groundnut. The four chief areas in which this crop is gromi 
are Madras with 3* .5 million acres, Bombay wdtli 1*5 million acres, 
Burma and Hyderabad State each with half a million acres. The 
production of groundnuts in 1929-30 was estimated at 2,068,000 
tons or 17 per cent, less than the previous season’s record figure, 
while the crop of 1930-31 was 3,108,000 tons. Exports consisting 
largely of decorticated nuts constituted a record at 788,000 tons 
in 1928-29 but declined to 714,000 tons in 1929-30 and further to 

601.000 tons in 1930-31. 

In Madras, an Oil-seeds Specialist Avas appointed and ho has 
been busily engaged in organising the various investigations and in 
growing and studying different varieties of this cro]i. In Bombay, 
the strain Ho. 5 of Spanish Peanut continued to find favour and 

29.000 lbs, of seed were distributed in 1929-30 and 38,000 lbs. in 
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J 930-31. Expcriraents shower] that a groiindnut-^War rota- 
tion gave better results than tobacco-jowar or cotton-jio«w, and 
that groundnut and jowm in alternate rows gave bettor results 
than eitlier in blocks with jmmr in the rotation and the intention 
is to follow up this hue of work. An agricultural survey of this 
crop in Burma was comi^leted and published. Groundnut is 
grown chiefly in the dry tracts mainly in I’otation with sesamum, 
tlie jdeld of which is materially increased thereby, but in the riverine 
tracts a short-season erect type of Spanish gi’oundnut was reported 
to be extending rapidly. For a number of years trials have been 
going on at various centres with a view to single out varieties with 
high outturn and maximum oil-content and to decide the beat 
spacing. Four spreading and two erect types have been chosen 
as good performers. In' Hyderabad, Kanki 17, a variety from 
Bihar, gave good promise and was multiplied at almost all tlie farms 
for distribution to cultivators. Groudnut cultivation is extending 
rapidly in Berar as a rotation crop with cotton and plays an 
important part in the agricultural economy of these tracts. The 
two varieties which are in commonest demand arc Small Japan and 
Spanish Peanut. The latter is a high yielder, with a better per- 
centage of oil, but on account of being prone to eas}’" germina- 
tion in the field, is suitable only for ai’eas where later rains arc not 
common. A new variety known as Akola 10 has passed the experi- 
mental stage and has been found to be a better yielder than the 
Small Japan and Spanish Peanut. This variety is being widely 
distributed for further trials. Two factors arc retarding the spread 
of groundnut, the cost of lifting and scarcity of labour during 
harvesting. A special form of plough, used at the -Akola farm, 
ploughs the soil and simultaneously brings the crop to the surface, 
and this effects a saving of Rs. 5 per acre. Regular markets have 
been established in Berar for the disposal of this crop, where nearly 
100,372 acres are under groundnut cultivation and number of oil- 
mills have also sprung up. The department maintained 1,814 
and 2,099 jnivate seed-farms for this crop during 1929-30 and 
1930-31, the total amount of seed distributed being 67,653 and 69,636 
maimds in the respective years. 
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The Chota Nagpur and Orissa Feudatory States 'in Bihar 
AND Orissa offer a suitable field for the cultivation of this crop, 
the two obstacles in the way of its spread being the cost of harvest- 
ing and damage done by jackals. Both these difficulties could be 
met by having an early harvest, and the problem is being investi- 
gated at the Kanke farm from three points of view : the use of phos- 
phatic manures to induce early ripening, substituting an early- 
maturing variety and early pre-monsoon sowing. 

In Mysore, a number of varieties from all parts of the world 
were under trial. Hybridization work has progressed and the 
hybrids are being tried in the districts. A recent importation, 
Valencia, appeared very pronusing. It has been found that 
liming and manuring increase the yield to a marked extent and 
there is a better development of the shell also. 

Castor* Bather more than half the area under castor is in 
Hyderabad State and about 20 per cent, in Madras. In that 
State individual plant selections have been made winch are superior 
both in yield and in oil-content. A comprehensive scheme for 
plant-breeding of castor was submitted to the Imperial Council of 
Agi’icultural Besearch. 

In Bombay, the commercial varieties were classified botanically ’ 
and selections made from pure lines, nine of which were tested 
at Poona and Nadiad. Work along this line is to be continued at 
Prantij in the heart of the castor-growing tract. Similar work was 
done in the United Provinces. 

Coconut. In Madras work was continued on manurial, varietal, 
distance and depth-of-planting trials at Pilicodc ; on the effect of 
cattle manures, fish guano and ashes in different quantities at 
Nileshwar ; on the study of the characters of units from different 
coconut-gro^ving centres of the world and crossing and selfing at 
Nileshwar; and on manurial requirements and cultural problems 
at Kasargod, On account of the efforts of the department, large 
areas of dry laud have been brought under coconut cultivation, 
and there is a keen demand for seednuts and seedlings. In addi- 
tion to the nurseries maintained bj'' the department, there weie 
16 private nurseries under the guidance of demonstrators. 34,539 
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seedlings and 890 seednuts in 1929-30 and 20,906 seedlings and 
3,735 seednuts in 1930-31 were distributed to the ryots. Plots 
where proper planting, manuring and methods of inter-cultiva- 
tion were demonstrated numbered 688 in 1930-31. Nephaniis 
serinopa is a serious pest in the West Coast but the control mea- 
sures of cutting and burm'ng infested leaves and liberating parasites 
liavo had considerable effect in reducing its ravages both in Madras 
and in Travancore. 

Through the eUorts of the Department of Agriculture in I’ea- 
VANCORE vState the area under coconuts is gradually extending. 
Economic work was carried on at four stations. Varietal, cultural, 
spacing and manurial experiments were carried out with a view to 
getting the most suitable data for the various t 5 T^es of soil. At 
the Akyab Agricultural Station in Burma, in the manurial and 
cultural schemes laid down 4-. years ago, 46 per cent, of the trees 
began to bear in the treated blocks against 10 per cent, in the un • 
treated bloclcs, 

Tung Oil. The tung oil trees Aleurites fordii and A. moiitam 
are quick-growing, medium-sized trees, the fruit of which produces 
chma wood oil that, on account of its rapid drying property, is valu- 
able in the manufacture of j)aints and varnishes, particularly motor- 
car varnishes. They were introduced into BuiiMA in 1929 from 
seed obtained from Hankow in China. Planted in small areas 
at Maymyo, Mandalay and Hmawbi the seeds germinated well 
and so far the plants have gro^vn well. Cultivation on a larger 
scale on about 720 acres was undertaken by private enterprise in 
the Horthern Shan States and the trees have come on so well that 
extension of the area to double that acreage is contemplated. The 
Agricultural Chemist, Burma, examined a number of soils on w'hich 
it was proposed to grow tung and, as at the present time the only 
definite information regarding soils on which tung grows is to the 
effect that it prefers an acid soil, the investigation was limited to 
this point. In the result it would appear that many soils in the 
Shan States are suitable. 

The services of the Royal Botanic Gardens at Kew have been 
given to securing its wider distribution in the Empire and through 

o 
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tlie Royal Botanic Gardens, Calcutta, a good many estates in 
India especially in the tea-growong districts Lave undertaken to 
experiment udtL it on various soils and at different elevations. 
Besides these, trial plots Lave lieen laid dovoi near Ranclii in Bihar 
and Orissa and at three elevations on the southern slopes of the 
Nilgiris. The growing of tung in India is yet in the experimental 
stage and, though it holds out distinct promise, it has still to be 
established that planting on a commercial scale will be remunera- 
tive. 

African oil pahn . At the Mudon Agricultural Station, Burma, 
the African oil palm showed -vigorous growth and flowered in the 
fourth j’-car. The plant for the extraction of pahn oil arrived but 
had not been worked before the end of the period under review. 

9. Tea. 

Tea is grown in three main areas in the Brahmaputra and Surma 
valle 3 's of Assam, in the Darjeeling and Jalpaiguri districts of 
Bengal and in South India, cliieflj'- in the Mysore and Travancore 
States and the Nilgiris, Wj'anad and Coimbatore districts of Madras 
Presidency. 

The total area under tea in India was 750,000 acres in 1927, 
776,900 acres in 1928, 788,000 acres in 1929 and 805,800 acres in 
1930, showing a small but .steady increase from year to year, and 
of this area approximately 90 per cent, was plucked. The total 
production of t ea was 391 million lbs. in 1927, 404 million lbs. in 
1928, 433 million lbs. in 1929 and 391 million lbs. in 1930. The 
production for 1929 was a record figure. 

The year 1929 was exceptionally favourable to the production 
of tea. The favourable cb’matic conditions jirevailing throughout 
the year supplemented by an absence of blight led to record crops. 
The continued polic}'’ of manuring helped by" a better supply of 
labour tended also in the saine direction. The general standard 
of quality in 1929 was not altogether good but could be described 
as useful. As usual Assam contributed the largest share, viz., 
269 million lbs. or 60 per cent, of the total output while Northern 
India, excluding Assam, contributed 11 G million lbs, or 27 percent., 
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and SouMio.rn India 58 million lbs. or J3 iR'r cent. The produc- 
tion in Assrtiu incrcn.ced by 13 juillion lbs. v herons lhafc iji the rest 
of Northern India increased by 15 million lbs. and in Flouthcrn India 
by half a million lbs. The oui'^landin" fcalnre of the tea trade 
this year Avns a serious drop in prhic.s, wliicb at cci-lain stages of the 
season were definilely below Ibc co.s(. of piodnciion. The average 
price per pound for the season in Ihe lea aucMions in Calcutta was 
9 as. 4 ps. as comi)arcd Avilh 11 as. 4 ps. in 1 928-21) and 14 as. 10 
ps. in 1927-28. Tliis remarkable fall in prices was not, however, 
justified by the quality of lhcsea^’on’s crop, for ihcge.neral standard 
was not very much beh)\r average. 'Pho chief exj)Ianiition lies in 
the over-production of lea in all the tea-producing countries of the 
world. 

Tlic year 1930 was not so favourable for the pi’odnction of tea 
as the previous year, nrought and hail-.sti)rius in the early part 
of the ycni’, nnnsnally heavy rain in dime and again in August 
and cool wot wealher in autumn caused a greal deelino in out- 
turn. In s])ito of the unfavourable weather conditions, the general 
standard of quality luay be des<*ribed as good average. Assam 
eoiilribuled 233 million lbs. or 09 per cent., Ihe rest, of Northern 
India 102 million or 20 per eenl-. and Bouth India 50 million or 
14 pci; cent. Troduetion in Assam decreased l\y 20 million lbs., 
in the rest of Northern linlia. by 13 million lbs. and in South India 
by 3 million lbs. This groat decrease was due partly to the un- 
favourable weather during the season and jiarlly to the operations 
of tlie agreement to restrict the. out])nt of lea in the oliief tea-pro- 
ducing countries, India, Ceylon, .lava and iSumatra. The average 
price of tea per pound realised at the Calcutta aiie.tion sales during 
the season was t) as. 4 ps., being 7 ]).s. lower than the average for the 
previous year. On the whole, however, the tea inrlustiy was not 
depressed to the same extent as most other industries, the cliief 
cause for which was the healthier outlook created by the restric- 
tion agreement reached about the middle of Ajiril, 1930. 

At Togklai the Scientilic Department of tlie Indian Tea Asso- 
ciation continued the iuvcstiga,tion of tea problems both from the 
agricultural and jnamifactiiriug points of view. TIic work on the 
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chemistry of the tea-leaf was concerned mainly Avith the extrac- 
tion, preparation and estimation of tannin in the tea-leaf, with 
the effect of manuriiig on the tannin-content, with the oxidation 
and condensation products of tea-tannin and with the changes 
in tea-tannin observed to take place during the manufacture of 
tea. A preliminary investigation on the pharmacology of tea 
was undertaken. In the first year of the experiment manuring 
with nitrogen, potash and phosphate, alone or in combination, has 
no significant effect on the tannin-content of the leaf, and no sig- 
nificant change in potash or phosphoric acid content of the leaf 
that is used for tea making, ffliese results do not support the 
theory that manuring has any great effect on quality. Tlie work 
on manures Avill be discussed fiu-ther in Chapter III. 

The observations made in 1930-31 on the starch reserves on 
plucked bushes confirmed those made in previous years, i.e., that 
a period of rapid growiili is usually accompanied by a fall in starch 
reserves while a period of slow grow’th is usually associated with 
an accumulation of starch. On unplucked bushes the same obser- 
vations were made but, in addition, there was some indication that 
a temporary fall in starch occurred during the filling of the seeds. 
The removal of mature leaves of bushes from the beginning of July 
to the end of the season caused a drop in the reserve starch content, 
and this fact makes it easier to understand wiiy black rot and other 
diseases wdiich reduce the area of mature leaves on a bush may cause 
serious loss in crop. The results of plucking indiAudual bushes 
of both dark and light-leafed t}’pcs clearly showed that the highest 
yielding bushes Avere producing at least 70 per cent, more crop 
than the average of the bushes concerned. This increase appeared 
to be due to the greater number of shoots plucked and not to the 
increase in size of the indmdual shoots. 

It has been established that tea can be propagated by green 
shoot cuttings and further progress AAms made with this AAmrk during 
the year, but it is too early to draAv any particular attention to 
this as it will be first necessary to grow'" the bushes to maturity. 
It is of interest to note that Russian scientists have repeated the 
experiment with successful results. They claim to have obtained 
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73 per cent, of successes. The investigation on the flowering and 
fruiting of bushes was continued. 

The influence of bacterial control in relation to tea manufac- 
ture was established during the period under review and some of 
the effects of bacteria detcnniiied. It was shown that bacterial 
infection can take place at any stage of manufacture, the result 
depending on the species of organisms concerned, the intensity 
of the infection and probably the tempcratin-c of the factory. Evi- 
dence also pointed to the fact, tliat the virulence of any particular 
species may vary according to its condition of growth. With 
this knowledge it has been found possible to account for various 
defects in tea manufacture and to devise measures for their 
elimination. 

On the agricultural side, work was done on trials of diflerent 
varieties of tea, priming, skiffing, plucking, cultivation and mamu*- 
ing. It has been .suggested in some quarters, that labour and 
other difiicultics might be minimised by inducing the tea bush 
to flush diu’ing the cold weather when bushes under normal treat- 
ment are dormant. The two factors which might prove effective 
in producing cold wcatlier crop are manuring and pruning. Pre- 
vious trials have proved the inefficacy of late manuring. When- 
ever the manure be applied, buslies close up at tlie same time. 
Heavy manuring docs lengthen the season at both ends a little 
but the crop in the cold weather months is still inconsiderable. 
In some years a fair December crop can be taken, though gener- 
ally the dela)'’ in pruning necessary to take it would lead to losses 
of greater amount in the follounng season. There is no hope of 
obtaining crop in paying quantit)'’ during January and February 
ill the climate of Assam. Districts of ISTortli-East India which 
remain warmer and have a longer period of daylight would make 
a httlc more tea in the cold weather, but liardly in quantities lilcely 
to pay for plucking and manufacture. As against annually pruned 
tea which 3delds very little in March, April and May , unpruned 
tea \vill yield quite well in these months. The use of some unpruned 
tea to yield in March, April and May is the only practicable method 
of lengthening the plucldng season in North-East India, and this 



94 AGRICULTUKAt OPERATIONS IN INDIA, 1929-30 AND 1930-31 

practice is attended by tlie disadvantage tbat having to cut two 
years’ old wood entailed by the use of unpruned tea causes larger 
and less easily healed wounds which tend to deterioration of the 
frames of the bushes. 

All results were in accord with the natural assumption that crop 
depends directly on the food-supply to the bush. Manuring ex- 
periments showed that crop-increase is proportional to the quan- 
tity of nitrogen supplied, up to a very Mgh limit, and that in com- 
parison uith nitrogen other food substances make extraordinarily 
little difference. Even in a rich soil the nitrogen naturally present 
is insoluble in water and therefore unavailable. It is rendered 
available by conversion to ammonia and nitrates by soil bacteria. 
It has been shown that plant roots excrete substances toxic to 
nitrifying bacteria. The presence of weeds therefore hinders the 
supply of available nitrogen. Among hea\7- thatch grass, for ex- 
ample, nitrates can hardly be detected at all, while at the same 
time nitrates may be in quite high concentration in similar soil 
when clean. Tea among jungle is therefore starved. The nitrogen 
rendered available by cultivation is produced at the expense of the 
soil's reserve of insoluble nitrogen (old plant residues), and culti- 
vation by producing a good supply of soluble food must cause 
an increased rate of deterioration of the soil. Good cultivation 
alone, therefore, camiot maintain good crops of tea over long periods. 
Hence in experiments it was observed that the more poorly culti- 
vated plots were increasing m yield relatively to the better 
cultivated. 

For example : — 


Yields in mmmds tea 'per acre. 


— 

1926 

1027 

1928 

1929 

1930 

1 

1931 

11 light hocings 

11-70 

ll-7r. 

12-30 

14-94 

14-00 

16-50 

® » >1 • • 

10-17 

11-78 

12-21 

15-00 

14-60 

15-82 

4 

M • • 

0-3G 

8-42 

8-G3 

11-17 

10-78 

13-00 

Siokling only . 

3-07 

5-27 

4-83 

5*46 

6-04 

7*72 
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In 1926, eleven light lioeings -were still yielding more than six 
light hoeings hut thereafter 3 delds have been about equal. Since 
the tea began to give good cover, G light hoeings have kept the land 
as clean as have eleven light hoeings, so that if suppression of jungle 
were the main object of cultivation, this result would be expected. 
Pour light hoeings, however, given as they are at 60 days’ interval, 
still allowed very considerable jungle giwvbh, so that it was more 
surprising to find this plot giving 54 per cent, of the crop from 
eleven light hoeings in 1926, and 87 per cent, in 1931. Similarly? 
the crop from siclding only rises from 31 per cent, to 60 per cent, 
in 1931. In this last case the bushes were still too small to provide 
much cover, except in patches where a few good bushes growing 
together have kept down jungle. Presumably the more poorly 
cultivated plots have maintained the better soil. 

Taking all the results on the various blocks in the station to- 
gether, it appeared to be quite clear that suppression of weeds is 
the chief function of cultivation; that any system of cultivation 
which fails to achieve this object is inefficient ; and that (at least 
in comparison with jungle suppression) soil stirring is of little im- 
portance. Similarly it has been shown that the efliects of culti- 
vation can be secured udthout actual work with hoes, by supply- 
ing the necessary soluble nitrogen as manure in place of rendering 
available through cultivation the soil’s reserve of nitrogen. 

At Devarshola in the W}Tiaad, the Scientific department of 
the United Planters’ Association of Southern India investigated 
similar problems applicable to the southern area, e.g., pruning, 
slciffing, manuring, application of sulphur to increase tlie acidity 
on soils where this is necessary to get a better growth of the bushes. 
Much time was devoted to the chemical investigation of tamiin 
in tea-leaf and in made tea. Further samples of the thco-tannin 
have been prepared ; the analyses of these samples have indicated 
the necessity for modifying previous conceptions of theo-tannin. 
Various deiivativcs, bearing in mind the technological perspec- 
tive, have been prepared and investigated. Temporary concepts 
of the constitution of theo-tannin have had to be modified. Work 
done on made tea has not led to such conclusive results as is the 
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case with green leaf investigations, but even so the results obtained 
are enlightening, although no complete explanation of them is at 
present possible. This work has shown that the oxidation theo- 
ries of the fermentation of tea are somewhat exaggerated repre- 
sentations of the true facts. The amount of oxidation taking 
place during this process is, indeed, very small and cannot explain 
the production of the colour of fermented leaf and tea infusions. 
A limited amoimt of oxidation takes place, but the major cause 
of the obvious changes during manufacture wall more probably 
be found to be a result of hydrolysis. It also appears that pec- 
tins are far more important in their bearing on the characteristics' 
of tea infusions than has been suspected in the past. It has been 
established that, within limits, the proportion of oxidisable true 
non-tannins in green leaf is approximately constant and there is 
strong evidence that by using the iodimetrio method a single 
estimation of the total oxidisable value can be utilized to give a 
close approximation to the true tannin value without performing 
the precipitation of tannin, which is not only tedious but a mine 
of possible inaccuracies dependent on small variation in technique. 
It has been found convenient to study the seasonal variation of 
the tannin-content of green leaf at the same time. Comparative 
analyses by the iodimctric and foimalin methods w^ere carried 
out on a large number of ‘ made teas Bulk samples and grades 
from a number of estates w^ere investigated. Teas from individual 
estates showed marked similarities between themselves, but sig- 
nificant differences w^ere found between the South Indian teas at 
present investigated and Ceylon teas similarly analysed. The in- 
vestigation is being continued as rapidly as possible and, when the 
analyses have been completed, definite explanatory hypotheses can 
be adduced. 

10. Cofiee. 

The cultivation of coffee is mainly confined to Southern India 
in the hilly tracts of the Madras Presidency, Coorg and the States 
of Mysore, Travancore and Cochin. The total area under coffee 
remained fairly constant, being 160,667 acres in 1928-29, 163,616 



A&KiCtrLTimAL OPEUATIONS IN INDIA, 1020-JJO AND 1030-31 97 


acres iii 1929-30 and 160,852 acres in 1930-31. The figures are, 
however, not strictly accurate in that estates or lioldiiigs of less 
than ten acres do not furnish returns and accordingly are not taken 
into account in compiling the statistics. In the last year under 
review, Mysore had 51 per cent, of the total area, Madras 24 per 
cent., Coorg 23 per cent, and Cochin and Travancorc togetlicr 
2 per cent. The total production ot cured cofi'ce amounted to 
247,938 cwts. in 1928-29 or 3,500 cwts. below tlint of the proviou.s 
year, 352,000 cwts. in 1929-30 and 294,437 cwts. in 1930-31. 

Tlie exports during 1920-30 declined by 7 per cent, in quantity 
from 198,000 cuds, to 384,000 cuds. ; and by 14 per cent, in value 
from Rs. 169 lakhs to Rs. 145 lakhs. The demand for Indian coffee 
in the markets abroad during 1930-31 was very satisfactory and 
exports increased to 293,000 cwts. valued at Rs. 192 lakhs, repre- 
senting an increase of 59 per cent, in quantity and 32 per cent, 
in value. 

At the Coffee Experimental Station at Balchonnur in Mysore 
State, an effort was made to get growing in the State all the com- 
mercially important species and varieties of coffee wliicli mi^^ht 
be of any use in breeding work. Selections were made and a con- 
siderable amount of hybridizing was done. 'J’lie first definite cross 
between 0. ambica and C. robusUi produced in India lias been 
planted out. The main object of this work is to produce a variety 
with the quality for which Mysore coffee is famous and resistance 
against leaf-disease and ‘ die-back In addition, work is being 
energeticaUy carried on with the hope of immediate benefit on 
manuring, on the mvestigation of fungus diseases and insect pests 
and tnals of fungicides and insecticides, and on grafting of scions 
ftom selected bushes on to disease-resistant root-stocks The 
first two ite^ of work have akoady begun to yield results of great 
practical value and as regards tie last item distinol progress bas 


jcvuuoer. 


ffcTO bradlwim, the rubber ttee, is grown in the hinterland 
along the Malabar Coast of South India and in Southern Bnmm. 
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The total area under rubber was 167,000 acres in 1928, 170,900 
acres in 1929 and 172,000 acres in 1930. In the last year the rela- 
tive acreage in the two rubbcr-gro\ving areas was 65 and 45 per 
cent., respectively. The area tapped was 112,177 in 1929 and 
104,283 in 1930. The decline in yield was due to the intentional 
reduction of the area tapped. During the period under review, 
the rubber trade was passing tlu’ongh one of the worst slumps it 
ever experienced. Over-production for some years past in al- 
most all producing countries of the world contributed materially 
to bring about this situation, and large cxi)oris from the East, in 
consequence of the release of many tons of rubber after the period 
of restriction, had tlie efCoct of increasing stocks and bringing down 
prices. The export of j’aw rubber fi*om India in ] 928-29 was 11,627 
tons; next year it was almost tlic same at 11,506 tons, while in 
1930-31 it fell to 10,414 tons. In hlay 1929 the price of ribbed 
smoked sheet in London was 11-} o^?. per lb. but it fell to 7|f?. in 
March 1930. Ne.xt year it fell almost, continuously to 3}|d. in 
March 1931. Thus tlie value of the exports from India has fallen 
tremendously fi’om Bs. 200 lakhs in 1928-20 to Bs. 179 lakhs and 
then to Bs. 130 lalchs in the two years nnder revicAV. 

At the Eubber Research Station at- Ancilculam in Teavancobe, 
a block of 87 acres has been sprayed annually for the last fiA^e 
seasons Avith Bordeaux mixture to ]3rcvent the damage done by 
FhyiojjJitJiora medi i. It is claimed that the experiment has been 
successful botli from the healthy a])])enrancc of the trees — ^tlic 
block appearuig as a green island in tlic coiintry-sidc during tlie 
period of second leaf-fall — and from tlic inci’cascd jdelds. Spraying 
Avas fairly extensive tlirougliout the rubber-growing area, especially 
on nurseries and young plantations. Tlic application of a 
disinfectant mixture has clfecti\’'cly controlled bark-rot. Much 
attention has been paid to exjicriimenls on budding from high- 
yielding trees and to tlie possibility of discoAmring at tlie nursery 
stage Avhich are the plants that Avill giA’^e a high yield at a later 
stage of groAAdh. Recently an examination of rainfall and crop 
distribution has been made and the data collected suggest that a 
study of cultural operations suited to the irregular distribution 
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of South Indian rainfall may yield useful results at no very 
distant date. TJiis, while probably never assuming quite the same 
hnporiance as the raising oi higher-yielding strains of trees, may 
go far to reduce tlie average cost of cultivation. 

12 , Fruit. 

This crop, from the economic aspect far less important than 
the food and money crops of India, has for this reason received 
less attention and less financial aid in the research connected with 
its problems than has been its due. Now, however, the necessity 
for fresh fruit in human diet having been established and more 
u’idelj'' recognised, new interest lias been awakened in the poten- 
tialities of the fruit gardens and orchards of tlie country, the imme- 
diate result of which has lieen the appointment of fruit experts 
in various agricultural departments in the provinces. I'heir acti- 
vities, if encouraged, should in the near future lead to useful im- 
provement in the supply of good quality fin it not only for use in 
the home market but for increasing profitable export abroad. 

The climatic conditions of the Nouth-West Frontier Pro- 
vince are pre-eminently favourable for fruit-growing. In the lower 
valleys the peach, plum, apricot, pear, grape, pomegranate and 
quhice flourish and in some places the orange and lemon do well. 
In the markets of Northern India the demand is good and the rail- 
way is eucom’aging the ti'ade. After twenty years of experiment the 
orchard practice at Taruab is said now to be practically that which 
is customarily carried out in the progressive commercial orchards of 
the world and the aim of the department has been to establish 
fruit-growing in orchards on a commercial scale where the trees 
can be properly cared for and effectively protected against diseases 
and insect pests. The leading varieties are those which are groAvn 
in the great orchards of California, South Africa and Australia 
and the practice in planting, intcrcultivation, manuring, irrigating, 
spraying, pruning, picking and so forth is similar to that carried 
out in the countries mentioned. The yield per acre and the qua- 
lity of the fruit are not inferior. This year 200 lbs. of peaches per 
tree were picked. Only the Japan-hybrid or Burbank varieties of 
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plum bear freely at Peshawar. The European plum does not bear 
fruit. On the other hand, the Japan-hybrid usually has more fruit 
than the unsupported branches can safely carry. In the Peshawar 
valley some trees bear as much as 500 lbs. of good fruit. Although 
the price per maund of plums is always less than for peaches, the 
crop is heavier, the trees do not need spraying, pruning is less 
expensive, the packing charges are light. On the whole pliuns 
are fully as profitable as peaches. Tlie earliest variety of value 
ripens about the middle of May, the latest towards the end of August. 
The demand markedly declines when the best peaches come 
in early in July. All the world over, the apricot is notoriously 
inconstant in bearing fruit. On the average the crop is good at 
Tarnab only in alternate years. Being cheaply grown and much 
appreciated in the markets, a fair profit per acre per annum is 
gained. Thus far one variety only yields satisfactorily, but further 
trials of several promising kinds are being made. The apricot 
kernel grub {Eurytomid .Sp.) wMch has practically destroyed the 
once valuable Hazara trade in this fruit lias not yet reached Pesha- 
war. Parts of the Kohat district, the Kurram and other elevated 
valleys are suitable for this fruit. During the recent visitation 
locusts appeared to lilce the apricot far more than any other fruit. 
The Peshawar “ Batang ” pear has long been appreciated in India’s 
markets, and large quantities are exported in September, October 
and November. Although the orchards have considerably ex- 
tended in the past few years, the demand still is good. A new pear 
named Le Conte, a hybrid between the Batang and the most 
popular of all market varieties, the Bartlett, which was freely 
distributed after due trial about ten years ago, is now bearing well 
in many orchards. Soon it will be as popular as the Batang and it 
certainly is not less profitable. The Keifier is another late keeping 
hybrid that will be valuable when the growers are willing to store 
the fruit until it is ripe enough for marketing. Because the grape- 
vine is afflicted by the leaf hopper {Jassid Sp.) grapes cannot be 
grown in the Peshawar Khalsa, excepting on fairly high trellis or 
over a tree. In an experimental vineyard at Tarnab some years 
ago, it was decided that as the hopper could not economically 
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be controlled, the production of grapes might be left to the culti- 
vators of that tract which extends from Bad-ber to Bara Port. 
There on the rich, deep alluvium, irrigated by the silt-charged, 
fertilizing red Bara water, grapes are gro^vn to some perfection, 
and- the leaf-hopper gives no trouble. In June and July when 
showers might injure the ripening branches, rain seldom falls. On 
this tract irrigation is almost too uncertain for the production of 
field crops, yet is sufficient for grapes. Here there is scope for es- 
tablishing modern vineyards capable of supplying every market in 
India with grapes of first class quality. The cultivation of the 
pomegranate and quince is so simple that the Department has 
given less attention to them. Beyond finding in a trial that the 
most appreciated foreign quince varieties do not bear well or ripen 
perfectly at Tarnab, nothing to improve the production of this 
fruit has been undertaken. In the hot Peshawar Khalsa, under 
Kabul river irrigation, on efficiently-drained, fertile land, the orange 
is not thrifty and fruitful for more than ten or twelve years. On 
the other hand, in certain parts of Mardan and Charsadda which 
are irrigated by the Swat canals, the orange may have a long pro- 
lific life. For the Malta or Washington Navel the rough-lemon 
{Citrus Umonum Osbeck) is the best stock : the Sangtara is most 
vigorous on themitha {G. IwtonumysiT mifha). Unlike the orange 
the lemon grows and bears extraordinarily well almost everywhere 
in the Peshawar district. In tests during the last five years, the 
lemon stored in earthenware vessels has kept well up to five months. 
Prom the Tarnab nurseries 20,000 budded peach, plum, apricot 
and pear trees were distributed in each of the two seasons under 
review. 

In Bombay, the Horticultural Section has rendered useful ser- 
vice in assisting the public to establish fruit orchards. Thus, over 
3,000 bor trees were budded in different districts, notably in Satara 
and Kolaba. In Khandesh one owner has as many as 800 im- 
proved bor trees as the result of the assistance of the horticultural 
staff. In Khandesh, 400 Dholka pomegranate plants were supplied 
to agriculturists in Nashirabad village of Jalgaon taluka. The 
Talul<a Association, Satara, distributed 10,000 Basrai plantain 
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suckers with the aid of the Department. In North Gujarat, 2,122 
grafts were supplied, while in Broach district the numher of fruit- 
stock distributed was 557, ndtli limes predominating. There is 
a keen demand for advice on horticultural matters in the canal 
zone of the Deccan, and useful assistance has been rendered in 
teaching the people how to prune grape vines correctly. The 
area under fruit trees is increasing in this tract, and here every 
effort should be made to foster the fruit industry. Further re- 
search has been carried out on the problems connected with the 
preparation of fruit juices from such fruits as lime and jamM, 
the latter of which is believed to have highly anti-diabetic proper- 
ties. Work on the production of othei* fruit products including 
the candying of the bor fruit and the preparation of syrups has 
been in progress. The total quantity of fresh fruit and vegetables 
imported into Bombay b}' land and sea and the system of market- 
ing and transport facilities available have been thoroughly studied 
and recommendations have been made to organise and improve 
the situation. In this province, as in the rest of India, the mango 
stands high in the list of jiopular and important fruits and conti- 
nuous attention is now being given to the problems connected >vitli 
it. Fruit is marketed by the growers and up-country dealers in 
a primitive manner, though in the Crawford market in Bombay 
grading of a high quality is the practice. 

The Department has been demonstrating methods of grading 
and packing at Eatnagiri. Exi)eriments in the latter Imve proved 
the superiority of wooden eases over bamboo baskets both as re- 
gards cost and the condition of fruit on arrival at the market. As 
regards grading, in 1931 about 2,000 baskets 'were graded by mer- 
chants with the aid of two departmental officers and in the early 
part of the season {i.e., the latter part of April) there was an addi- 
tional p]-ofit of Es. 5-12-0 per liundred on graded over ungraded 
mangoes. With a view to the exploration and acquisition of new 
markets, trial consignments of Alphonso mangoes were sent in 
1930 to Aden, Cairo, Marseilles and London and arrived in fairly 
good condition. Again in 1931 with the co-operation of the Empire 
Marketing Board and with the help of a small grant given by the 
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Imperial Council of Agricultural Kesearcli, small consignments of 
the best Bombay varieties of mangoes were despatched to London 
by the Government HorticulUirist, Poona, by P. and 0. Mail 
Steamers and kept during transit in the purser’s cool room where 
the temperature ranged from 40° to oO°F. The fruit arrived in 
a faii'ly satisfactory condition and found a ready market. On the 
other hand, a large consignment was rather precipitately exported 
to London by a merchant without adequate arrangements for its 
transit or disposal, and the result has emphasised the need for 
an investigation into the problem of cold storage. It is hoped 
that, Avhcn a scheme now under consideration for the study of 
this problem fructifies, the subject will receive the intensive 
investigation it deserves. 

Under the aegis of the Empire Marketing Board in a pi’eli- 
minary experiment at the Lister Institute, tlirec varieties of 
mangoes ivere tested foj* the presence of vitamins with the result 
that the pulp of the Alphonso variety was found to be one of 
the most potent sources of vitamin C (anti-scorbutic), the Cowasji 
Patel variety was slightly less active but was as potent as the 
previously best Icnowji natural anti-scorbutic source, while the 
Shendrya variety contauied in comparison little vitamin C. The 
pulp of all the tliree kinds cojitained vitamin A (anti-infective) in 
quantities similar to that possessed by butter but no very signifi- 
cant amount of vitamin D (anti-rachitic) was found in the pulp of 
any of them. As is mentioned in the report,’*' it would be uumsc 
at the present stage to dogmatise too much from these results 
because the investigation is still in the preliminary stage but, 
in view of the importance of the mango, these experiments on 
fresh fruit might with advantage be repeated and further experi- 
ments made on xireserved and canned fruit to ascertain the 
changes brought about in the vitamin-content by the treatment to 
which the fruit is submitted. 

Work on hoi-ticulture in Burma ivas confined mainly to the 
stations of Hmawbi, Mudou and Myaungmya. The Ilmawbi 

* Proliminaiy Report on the vitamin content of the mango. By Perry, E. 0. V & Zilva 
S. S. Published by the Empire ifarkoting Board. (Eondon: H. Jl.’st'niinnory oVico’ 
March 1932.) ^ 
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garden, 30 acres in extent, is by far the most important and has 
now reached the stage when the distribution of seedlings and grafts 
has become possible. During 1930-31, 952 plants of mango, plan- 
tain, lichi, citrus and guava were distributed. The Agricultural 
Assistant in charge of this Station conducted a survey of the fruit 
and vegetable supply of the Rangoon market. Some of the mango 
varieties flowered too late to suit Lower Burma conditions and are 
probably better suited to Upper Burma where they will be tried. 
The sapota continued to grow vigorously and most of the trees 
fruited. This fruit, which is not available in the bazars of Burma, 
is one of the species suitable for general introduction, especially 
as it comes into season in the hot weather when other fruits are 
scarce. The area under Kew pineapple is being gradually extended. 

At Mudon the mangosteen, which is here in its native habitat, 
received much attention. Experiments have been made in ship- 
ping mangosteens to England in collaboration with the Empire 
Marketing Board and in bottling the fruit for use in the country 
or for export. Bottling experiments have only been commenced 
in 1931 and no results are as yet to hand. In connection ■with the 
experimental consignments of mangosteens to Europe, it is clear 
that the fruits must be shipped in cold storage as those shipped 
in ordinary storage arrived in very poor condition. Wastage was 
mainly due to rotting by DiphcUa, a fungus which does not develop 
appreciably at temperatures below 50°P. All the fruits shipped 
in cold storage arrived in good condition and remained sound 'for 
some daj’^s after arrival. What is required to be done is to conduct 
experiments to find out the proper temperature at which this fruit 
should be shipped. The report of the Empire Marketing Board 
stated that “ Samples of the mangosteens were shown to members 
of the trade who were distinctly interested and asked to be kept 
informed of the progress of the experiment. Numerous enquiries 
were also received from members of the public as a result of press 
paragraphs and of the mention of the consignment in the broad- 
cast news bulletin. In view of the interest aroused, it seems 
possible that there are good prospects of a limited market for 
mangosteens if they can be shipped in consistently good condition 
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TJie appointment of a Fniit Expert in the Punjab lias awakened 
interest in the starting of commercial orclinrcls and in tlie supply 
of plants from controlled nurseries at Lyallpiir and tlie otlier Gov- 
ernment farms of Gm’gaon, Gujranwala, Sargodba and Mu//affar- 
garh. Several fruit-growing avssociatious arc functioning success- 
fully and have been instrumental in arousing a desire among their 
members for better orcharding, bettor marketing and bettor control 
of diseases and insect pests. It is reasonable to cxjiocl. that these 
should later become important organisations for the rearing and 
distribution of improved strains of fruit trees. A large number 
of varieties of vmes, oranges, grape fr’uiis, mangoes, ]5omegranatcs, 
dates, olives, etc., are under observation and from the study of 
these, valuable information is being collected. One of the most 
important achievemcniB in the fruit work in this province wa.s 
the spraying of 12,000 fruit i;rccs in the Kulu valley to ovci'comc 
the harm done by the San Jose scale insect. 

Research work carried out in the Emit Preservation Jjabora- 
tory at Lyallpur centered round Die ciu’ing of dates, tlie diyiug of 
apple rings and the manufacture of by-products from various kinds 
of surplus or damaged fruits. An exain])lc of the laii.er was the 
manufacture of vinegar from umuarkctablc apples and from dates 
damaged by rains at the time of ripening. The -wide-spread ajipre- 
ciation of this branch of the work is proved )jy the fact that tlic 
demand for admission to the fruit-growing and fruit-preservation 
classes was far in excess of the numbers that could be admitted. 

In the United Provinces, though a certain amount of interest 
in the growing of fruit trees is included in the activities of all l,he 
Government gardens in the United Provinces, the main work is 
concentrated at the Saharanpur and the Chaubattia orchards near 
Almora. Varieties of trees have been introduced from other pro- 
vinces and from outside India, including citrus and guavas from 
Australia, loquat from Japan, olives from California and stocks 
of apples, plums and cherries from East Mailing. The last have 
been budded and grafted ■v\dth good varieties and planted out to 
test their suitability to Indian climate and soil. Included in these 
tests is a new variety of pear stock called Pyms calkryana. Ex- 
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periments were carried out during the dormant season to destroy 
the woolly aphis which attacks fruit trees ivith such destructive 
effect and a certain measure of success attended the attempt to 
introduce the Aphelimts mali, a parasite, on this pest. 

Madras. The fruits grown at Conoor were mainly plums, 
apples, quinces, persimmons, oranges, figs and guavas and 1,364 
plants were distributed to growers. At Burliar and Kallar tropical 
fruit plants and spices were grown such as mangoes, mangosteens, 
guavas, sapotas, oranges, nutmegs, cloves and pepper. Efforte 
were made to increase the supply of grafted plants for which there 
is a. growing demand and in 1931-32 1,268 plants were distributed. 

In the Central Provinces, the demand for grafted mangoe.*? 
and oranges is increasing year by year and hopes that concentra- 
tion on this work vull meet the growing demand seem justified. 
To test their capacity to fruit under the semi-tropical conditions 
of the Chindwara plateau, varieties of peaches, plums, pears, apri- 
cots, figs, lemons and oranges were planted some five years ago 
but though they flower well, they seldom set fruit and that not of 
esteemed quality. 

At the Bengal Government Farm and the Darjeeling Improve- 
ment Fund Fruit Nurseries, work is being done in propagating and 
distributing citrus, plums, pears, peaches, guavas, grenadillas, 
papayas, straw-berries, etc., and the number of cultivators apply- 
ing for the fniit trees is gradually increasing every year. The 
cultivation of oranges and pineapples on the hills has expanded 
by leaps and bounds and every year thousands of such fruit trees 
and suckers are being planted. 

In Bihar and Orissa, in continuance of the procedure of the 
last few years, mango grafts of the choicest varieties were distri- 
buted and similar work has been done with lichies and guavas. 
For three years in succession, 1929 to 1931, though the mango has 
flowered profusely, the crop has been a comparative failure. At 
Sabour a record of the crop has been kept since 1920, and the three 
years 1923 to 1926 were also years of low crop. This problem 
of the intermittent bearing of mango trees is one of considerable 
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economic importance and an investigation of tlie various causes 
is being undertaken. 

The appointment of an Agricultural Officer for Baluchistan 
during the period under review will lead to further development 
of fruit culture in this administration. Work is progressing on 
grafting plums and peaches and 5,289 plants were distributed dur- 
ing the second year under report. Experiments were made on the 
control of insect pests, scale and aphids, and the results will be de- 
monstrated in the near future. 

Schemes for the intensive investigation of fruit problems are 
being prepared by the Departments of Agriculture in the Punjab, 
United Provinces, Bihar and Orissa, Assam, Madras, Bombay and 
Bengal for submission to the Imperial Council of Agricultural 
Researcli and. if adequate finances are fortilicoming, there is a liright 
future for this aspect of horticulture. 

13. Fodder Crops and Grasses. 

One of the problems in the improvement of the live-stock of 
the country is the provision of more and better fodder in order 
to provide power in the worldiig cattle, stamina in the young 
stocic, and a better millc-supply. Rainfall is concentrated in a 
few months of the year and in the hot weather the temperature 
is in most places too high for growth. Improvement of the fodder 
crops by selection of suitable varieties and intensive cultivation 
so that they will pro^dde a high enough yield to ensure a nourish- 
ing and ample ration for the whole year, is the problem before agri- 
cultiu'ists. The solution is being sought in various directions as 
in the improvement of the grass of uncultivated areas, in the in- 
troduction and acclimatization of new fodder grasses, legumes 
and other plants, in intensive cultivation and in preserving the 
produce dry or as silage. The efforts and the measure of success 
that is being acliicved in various parts of India will be described 
in the followmg paragraphs. 

At Pusa, the cultivation of berseein, {Tnfoliuin alexmid/rinuni) 
as a cold weather green fodder crop was continued in the low-l3dng 

n2 
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area of about 130 acres along the river side followed by maize and 
mdli {PJmseolus aconitifoUns) mixed. in the hot weather by means 
of irrigation. During the season berseem required fifteen irriga- 
tions and mame and metli three. The cost per irrigation per acre 
by means of centrifugal pumps from the river was Es. 2-2-6. A 
certain amount of green stuff was cut for fodder and silage and the 
rest of the crop was utilized for grazing. This area was brought 
under cultivation some eleven years ago and these crops have been 
grown continuously without any other manure than droppings of 
the cattle at the time of grazing. The exhaustive effects of tliis 
intensive cropping are now markedly visible as the yields of both 
berseem and maize have gradually decreased. In 1930-31 the yield 
of green berseem was 228 maunds per acre as compared with 468 
maunds in 1923-24. Similarly the yield of green maize has gradual- 
ly gone down from 300 maunds per acre to 159 maunds in the same 
period. It is proposed now to omit one maize crop every alternate 
year. A farm selection No. 1 white gave 169 maunds of green 
stuff against 117 maunds from the local maize in 1930-31 at Pusa, 
while at Lahore the same variety under irrigation gave 685 maunds 
of green stuff against 402 maunds of the local variety. This selection 
No. 1 gave 16 maunds of grain against 13 maunds for the local 
variefy. 

In Bi har and Orissa, fodder crops received special attention 
on all farms. In addition to maize and juar, elephant grass 
{Pennisetum purpurewn) and some varieties of sugarcane Avere 
found useful. Lucerne {Medicago saliva) when irrigation is avail- 
able has proved to be of value. A strain of’ field pea, generally 
known as “ Patna ” pea, gave a very large jdeld of fodder especially 
suitable for dairy cattle. A mixture of Patna peas and oats cut 
green made an ideal feed for cows in milk though unfortunately its 
season is a short one. Many of these fodders are of limited appli- 
cation and what is required to improve fertility and to increase the 
cattle food supply, is the general adoption on a wholesale scale of 
suitable fodder catch crops after rice. Khesari {Lathynis saliva) 
is grown to a certain extent but no greater improvement can be 
made than to get the principle of growing leguminous catch crops 
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generally introduced into village agricultural practice. TMs is tlie 
first stop for a general improvement of fertility and for improvement 
in cattle conditions. It was proved at Pusa that berseem flourishes 
as well in Bihar as in Egypt. Few leguminous fodder crops give 
as high yields as berseem. Four to five cuttings or grazings may be 
obtained from October to April. Its only rival is lucerne which, 
however, is more of a garden crop. Berseem is a rotation crop of 
the highest value and produces fodder when fodder-supply is at its 
scarcest. One drawback is the fact that it does not produce seed 
in the Bihar plains. It is possible that it may do so on a practical 
scale at Eanchi and Netarhat. This is a very important point 
which is being investigated. 

In Bengal tlie Second Economic Botanist and the Livestock Ex- 
pert have done much valuable work on fodders during these two 
years. Napier grass {Pennisetum purpurmm) was .the heaviest- 
yielding of all the fodder crops tried. It is perennial and propagated 
like sugarcane. Grown without irrigation, it gave 881 maunds per 
acre against 441 maunds from Guinea grass {Panioum jumentorum). 
Under irrigation at Dacca Sewage Farm, Napier grass gave 3,000 
maunds per acre against 2,000 from Guinea grass. It seems possi- 
ble that Napier grass will make an excellent permanent crop for a 
cultivator to grow near his homestead to furnish a perennial source 
of nutritious green stuff throughout the year. Early and late selec- 
tions of jua/r {Andropogon Sorghum) from the Punjab and Bengal, 
respectively, were heavier yielders than Central Provinces types. 
Numerous American sorghum types were tried. As an early matur- 
ing, heavy-yielding fodder crop for green consumption or for silage, 
Kalimpong selections of maize were probably the best annual 
fodder crop. The public demand for good fodder is definitely on 
the increase, as indicated by the annual sale of nearly 4,000 maunds 
of green fodder at Rangpur and by the area put under fodder crops 
in the Nadia and Malda districts, where district live stock officers 
were appointed two years ago. The next essential stage in develop- 
ment is the chemical examination of the various fodders with a view 
to comparing their respective nutritive values. The grant from 
the Iihperial Council of Agricultural Research for entertaining a 
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PLysiological. Chemist for three years will enable this work to be 
commenced. 

Of leguminoTis fodders^ cowpea {Yigm- catiang) was better than 
mU’Shyem halai {PJiaseolus Picxiardianus) on the red soil at Dacca ; 
but at RangpuTj on the grey silt, the reverse was the case. TonJcoh, 
a type of Muouna utilis, is a heavy yielder and a useful crop for 
bringing new land into condition. 

Silage was made at all Government farms and an increased 
quantily by cultivators. Wherever the water-table does not come 
within five feet of the surface, pit silos were best. For places where 
pit silos were not possible an ordinary bamboo gola, as used for 
storing paddy grain, placed on a mound of earth, served to make 
excellent silage. Experimental manufacture of edible silage has 
been made from the following, at first sight unpromising materials : 
ans rice straw and water-hyacinth, aus rice straw and chopped 
banana stems, and similar combinations with sorghum. Axis 
paddy is of course reaped in the rains and often, on account of un- 
favourable weather, has to wait so long before drpng that it rots 
or becomes mouldy and useless as fodder. Maldng axis rice straAv 
into silage opens out the possibilily of saving a great deal of valuable 
fodder. 

In Assaiu, fodder crops are grown at the Upper Shillong Farm as 
a rotation with potatoes. The main crops are make and local 
raishan {Paspaluxn sanguinah), the fomicr being made into silage 
and the latter into hay. There is also need of a legume in the rota- 
tion and many have been tried, such as soy beans {Ghjeme hispida), 
lucerne, clover and couq)eas without great success. The local or 
Khasi xncitcii-Jcalai has hitherto been found as good as any of 
these, but a further trial of lucerne and cowpeas is being made, 
Paspalum dilalatmn (the famous “blue-grass” of Australia and 
Kentuolcy) does well on this farm and has held its own against local 
grasses without assistance for many years. An attempt is -now 
being made to extend the area. At the Jorhat Farm experi- 
ments in making silage from the wild deep-Avater jjaddy and also 
from a mixture of dry paddy stubbles and plaintam stallc, chopped 
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and sliced, in equal parts by iveight, have given excellent results and 
are sure to be of iinrneuse value to meet the fodder difficulty. 

Tn tlie North-West Frontier Province shaflal {Trifolium 
resupiiiatum) has been grown for more than half a century but 
bersecm, which was introduced in 1911, has gradually been rcplac- 
ing it and now it covers a greater area than skaftal. It jdelds an 
earlier cutting and a considerably greater weight of fodder and is 
less inclined to induce P}nnpanitis in cattle. No disease or insect 
pest has yet afflicted this crop in the province. Chicor}'', however, 
was abundant as a weed in some places and the department has 
tried hard to induce the cultivators to pay more attention to har- 
vesting a pure crop. 

Punjab. Kharif fodders. In the Punjab, a trial to compare 
the yields of green fodder from crops commonly grown duruig 
tlic I'harif was conducted. The test included Sudan grass {Sorghum 
sudanense), Sudan grass and cowpeas mixture, jua)\ juar and guam 
{Cyamopsis psorahides) mixt are, maize, maize and covTieas mixture 
and mavan or indigenou.s couqica. The re.sult showed that in the 
first cutting maize alone and maize and covqpeas mixture in all 
cases, and also jowar and guara in some cases, gave the highest 
346^8, but Sudan gra.ss ou(.- 3 delded all other fodders in the total 
of two cuts. Considered us a fodder plant, Sudan grass is one of 
the best on account of its leafiness and its abiliti' to suppty a large 
buUc of green fodder well di.st7ilmted over the 3 "ear. A further 
experunent to investigate the result of repeated cuttings on the 
seed-setting powei's of Sudan grass showed that the uncut crop 
gave the highest yield of seed. The crop cut once gave a much 
reduced seed yield, whilst the crop cut tmee failed to mature any 
seed, although the flowering apiiearcd to be nonnal. 

Flcphant grass continues to increase in popularity by leaps and 
bounds. The Fodder Specialist’s Section provided 100,000 planting 
sets to zemindars during the 3 '^car against 30,000 in the previous 
year and even then man}* ax)plicants had to be turned away dis- 
appointed. Its heavy yield and continuous supply of green fodder 
tln-oughout the 3 '^ear are gaining for it a high j)lace amongst the 
fodder crops in the province. Detailed studies were made of a 
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large numlber of single head selections of indigenous jua/rs and mass 
selection work was carried out on the stancHng crop. The best 
yielders are under furtlier trial. Cowpeas were tested for fodder 
yield at Lyallpur and various other places. Two-hundred-and- 
fifty maunds per acre of green fodder Avere obtained at Lyallpur, 
while at Kangra the yield Avas 300 maunds. CoAvpeas is a very 
nutritive fodder and is hlcely to become very popular in the future. 
A large number of requisitions for seed was received. Various 
strains of hairy and non-hairy mijan grass {Pmniselum cencJiroides) 
were under trial for the purpose of obtaining data as to the herbage 
produced during the groAving period under a system of repeated 
cuttings. The yields fell gradually after each cutting but the per- 
centage of leaf rose and on this account the palatabilily and nutri- 
tive value of the grass improved. 

Babi fodders. Fifty selections of Senji {Meliotus pcmdjlora) 
made from the preAuous year’s crop were under study, whilst the 
progeny of 130 single plant selections of metJia was under experi- 
ment. Further trials carried out AAuth five types of rapes confirmed 
the results obtained in the preAdous year that the Japan Avhite- 
leaved rape produces the highest yield of fodder. Thirteen varieties 
of oats from New Zealand, five from Algeria and sixteen from local 
sources were under study. Tavo of the New Zealand lypes produced 
tall and heavy-yielding crops. Another Ncav Zealand type, almost 
equally good, had the additional advantage of remaining green 
much longer than tlie others. Algerian oats AA'ere tried for the first 
time and appear to be promising, both as regards quality and quan- 
tity of fodder produced. They appear to mature late — about the 
middle of May — and may prove to be a possible source of green 
fodder late in the season. Further tests remain to be carried out 
on all these varieties. Following on the Fodder Specialist’s exami- 
nation of the grasses in the loAA^er Murree Hills, Avork Avas commenced 
in collaboration with the Forest Department on the improvement 
of hiU. forest grazing areas. Both berseem and sliaftal have been 
tried under well irrigation, soAvn immediately after rice. VHien 
soAvn in the standing rice crop they did very poorly, but Avhen soAvn 
by breaking the land after the removal of the rice crop they did 
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well, giving 5 cuts and yielding at the rate of about 490 maunds 
of green fodder per acre in the case of Ijerseem and 750 maunds 
per acre in the case of shaftal. lDg3rptian farmers get a very im- 
portant part of tlieir winter fodder by grouung berseem after rice, 
and this experunent was started in order to see Aviictlier Punjab 
rice farmers could also benefit in a similar way. 

In the United rRO\n[NCES, interesting experiments have been 
made with tlio various kinds of fodders grown on the cattle fanns. 
The results with sunflower {Tlelianllms anmius), both in the green 
state as well as silage, have boon particularly satisfactory, and it 
can be rccomnrended to alt cattle-owners who want a supply of 
green fodder during the cold weather. Satisfactor)’- results wore 
obtained also from Guinea grass {Paniemn maximum). Elephant 
grass {Penvisdum 'purfuirum), and the high yielding indigenous 
variety called rala^ grass {Anihiatiria ciliata). The latter makes 
excellent silage and is relished by the cattle. Various other fodders, 
such as Sudan grass, Wimmera lye grass, cocksfoot, subterranean 
clover, Italian rye grass, Timothy grass and also broom corn were 
tried. The results, however, have been poor and do not justify 
further trials being made. 

In the Central Provinces, the question of fodders and gra- 
zing has continued to receive attention and the suitability of selected 
strains of shcora {Alysicarjms rugosus) and soy bean {Glycine Jnsjnda) 
as forage crops to supplement ordinary grasses has been confirmed. 
Fairly complete information is also now available regarding the 
botanical natuie and agricultural possibilities of jiractically all the 
grasses occurring in the province. It is worthy of note that only 
the indigenous grasses deserve consideration and by re-seeding, 
rotational grazing and fencing, grass land can be effectively im- 
proved. In conjunction with the botanical work, determinations of 
the nutritive value of the commonly occurring grasses have been 
continued and in view of the low feeding value which such analysis 
often indicate, the cfi'ect of various manures upon the quality of 
pasture grasses has been studied. This work will be given more 
permanency by laying out replicated plots on the Telinkheri Faim. 
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Tlie research on grassland w’-as continued by the Economic 
Botanist, Bombay. At Bhamhurda, the system of rotational graz- 
ing using four ten-acre blocks and 20 cattle was continued. From 
each ten-acre block grazed this year two acres were fenced off and 
the grass cut in order to estimate the amount of feed produced and 
thus judge of the effect of the treatment. The animals were in 
healthy condition throughout the year and increased in weight till 
the end of December. There was some falling off of weiglit there- 
after, but this was retarded when silage made from the grass of the 
area was fed to them during the hot weather. This silage ivas made 
in a silo pit excavated on the site, the amount of grass put in being 
24,000 lbs. No other food except grass grazed or stall-fed as hay 
or silage has been given to the animals. The vegetation of the Bham- 
burda area continues to improve. Construction of contour bunds 
. has helped a good deal in checking soil-erosion and increasing the 
plant population. This experiment will teiminate on December 31, 
1931. It is gratifying to report that the Forest Department are 
prepared to try out tliese methods on a large scale in a grazing 
area under their control near Poona, and at their niitiative a scheme 
is now under consideration for appl 3 dng the principles of rotational 
grazing to an area of land in their control. If this materializes and 
proves successful, then the co-operation of the Forest and Agricul- 
tural Departments Avill have gone a long way towards solving the 
problems of prevention of erosion, improvement of forest grazing 
lands and better nutrition of cattle, all of Avhich are inextricably 
bound up with one another. At the Cattle Farm, Chharodi, 240 
tons of hay were made in 1929-30. Hay-making by machinery has 
progressed considerably ; the cost has been reduced to two rupees 
per 1,000 lbs. Next year, however, lialf the stouding crop was 
sold as this fann had a big store of ha 3 ^ In tests carried on for 
several seasons, it became evident that the local jowar was superior 
to all other varieties, that maize and hajri did not compare well 
Avith it, and that pulses with the exception of clia^li {Vigna catiang) 
did not yield AveU and Avere too expensive to groAV and AA’'atch against 
AAild animals. Elephant grass and berseem Avere eiqperimented 

A\dth. 
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111 SiN]i, experiments are being made with berseem, oats and 
soy beans. It is hoped tliat, as berseem is Aw/ai’-resistant, it may 
be useful in solving the problem of reclamation of saline land. 

In the north-eastern pai't of Madiia.s, siiim hemp is the most 
important fodder crop. It invariably follows the rice crop and is 
usually cut when it is in full flower and made into hay. It may 
yield 240 maunds of green stuff per acre but when rice is lodged, 
however, as it was in 1930-31 after a cyclone during harvest, the 
sunn hemp crop is poor. A quick-growing wild plant, Pha^colus 
trihhvs, is gaining ground as a fodder crop and is increasing rapidly 
in the deltas. In Chittoor and Coiinbatorc districts sorghums were 
the popular fodder plants, the varietj' called kald-jonna giving 208 
maunds of green fodder. 

At Ixoilpatti, manurial trials with ammonium sulphate and 
groundnut-cake in conjunction with superphosphate on fodder 
sorghums and Penniseium lyplwithuw were made. In the first 
year striking increases in yield were olitnined but in the second 
year diflerenccs were not so marked. Ammonium sulpluite proved 
superior to groundnut-cake. Selection worlc on fodder sorghums 
was started in 1930-31 at tliis station. 

Various grasses like Guinea grass, lOlcpliant grass and kolu- 
JeaUai grass were being taken up in some places. On the hill slopes 
large quantities of green glass arc available after the rains. Acertain 
amount- is cut, for thaleliing purposes when it is dry and tlie rest 
dries up and becomes waste. On the advice of the department, 
some of the ryots jjrcpurcd silage fj’om this hill grass wlien it was 
gi’ccn, and fed tlicii’ cal, tie during the liot weather when succulent 
fodder was scarce, '.riic silage prepared was good and the cattle 
relished it well. 'J’hc Systematic J3otanist was engaged on the 
survey of grazing areas in the departmental farms and in several 
districts. One hundred -aud-sevent}'^ species of grasses were collected 
and were being analysed by the Agricultural Chemist with a view 
to estimate their feeding value. 

The fodders of Burma avajowar in Upj)er Burma and rice straw 
in Lower Bunna. Burmese jowar is of two kinds, the red-seeded 
jowar in which the seed is of inferior eating quality and which is 
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used mainly for cattle food, and the white-seeded variety of which 
the seed is an important article of food in parts of the dry zone 
districts. The seed of tliis crop is often badly attacked by smut 
but during the years under report the crop was fairly free from 
tliis disease. In addition, at Tatkon, Saccoline, an Australian 
variety of jowar is also grown. Merkers grass which is also a use- 
ful introduction gives a continuous supply of fodder throughout the 
year except in the three dry months February to April. On the 
Mandalay Agricultural Station, berseem and lucerne were grown, 
the former being broadcasted in the standing crop of paddy and 
allowed to grow after harvest and the latter being sown on raised 
beds as an nrigated dry crop. These two fodders serve a useful 
purpose where dairy cattle are kept but they cannot be introduced 
into the general economy of the dry zone, where jowar continues 
and appears likely to continue to hold the first place as a food for 
working bullocks. 

14. Millets. 

The principal millets cultivated in India are jowar {Andropogon 
Sorghum), bajra {Pennisetinn iypJioideum) and ragi {Elensinc coracana) 
and they occupy together an area of about 5G million acres. Of 
these jo 2 var is by far the most important, occupying as it does, 33 
million acres, an area larger than that of Avheat. Su/ra comes 
next with 13'5 million acres and ragi has nearly 6*5 million acres. 
Several other millets are of importance locally but a.re not important 
enough to be reported separately. 

Jowar. The area under yo?(;ar was SO-9 million acres in 1928-29. 
It increased by 7 per cent, to 33*2 million acres next year and was 
33-1 million acres in 1931-32. The chief jbiocr; -growing areas in 
order of importance lie in Hyderabad, Bombay, Madras, Central 
Provinces, United Provinces and the Punjab. It is also cultivated 
as an important fodder crop in most agricultural areas in India. 
In two provinces, Madras and the Punjab, Millet Speciabsts are in 
charge of the work of development. 

In Hyderabad State which has twenty-nine per cent, of the 
total area in India, selection work was begun at the Experimental 
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Farm, Parbliani, which is mainly devoted to wlieat and jowar. 
Already one dwarf and one tall variety have done well. 

Bombay has 28 per cent, of the total area under jowar. The 
most promising type for the Surat area was Budh Berio No. 53. At 
the )Surat Ex]De7iin,ent Station 70 acres laid down to this variety gave 
an average yield of SS3 II 3 S. per acre. In properly replicated tests 
this variety has given for the last live 3 ''ears on an average 1 9 per 
cent, more grain tlian the local variety. At Mohol work ou selec- 
tion of liigli -yielding strains of Maldani and Dagadi progressed. 
These two varieties continued to give good results and were spread- 
ing in West ICliandcsh as a. rahi crop. The advantages to l)e obtained 
by tlie grading oi jowar are becoming widely appreciated. This is 
a veiy simple operation wiiich can be done l^y hand-sieves. In 
Barsi Taluka of Sholapur district 13 villages have adopted the 
method wholesale, and as a result of propaganda in Sholapm* dis- 
trict 5hi,o26 lbs. q{ joioar seed were graded, of wliich the depart- 
ment directly graded about one-half. Tliis is exclusive of the grad- 
ing done by private jicrsons and co-operative societies. Tlic aver- 
age increase in yield of thc;/o?/w crop, from graded seed, distributed 
over a large area, was 32 per cent, in the case of the grain and 15 
per cent, in the case of the straw. At the Bry Fann at Manjri, 
where Kalboudi, a variety of jotoar, is tJie most importiint crop, 
cxi)crimeuts were carried 011 jogarding bunding, mulcliing, manur- 
ing and cultivating, and valuable results were obtained which are 
being active!}^ demonstrated to the cultivators of the dry zone. 

Approximately fivc-and-a-lialf lakhs of acres are cidtivated 
annually in Sind under kharif jowar, largely in tlie northern districts. 
Under perennial irrigation from the Lloyd Barrage and Canal 
Systems, a considerable incrca.se in this area must be anticipated in 
view of the increased demand for grain for human consumption 
and of fodder for woi’k animals. There arc about fifty-five different 
varieties of jowar in Sind and all of these have been grown at 
Larlcana and at tbe Agricultural Research Station, Sakrand, wliero 
a detailed scientific classification of the crop has been made. As 
a result of selection from this material, several varieties have been 
obtained which are outstanding for high yield and hardiness and 
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improved strains of each of them have been evolved. These selected 
strains— Saoro Kartuho No. 1, BagdarNo. 1, Bed Janapur No. 3— 
yield from 20 to 40 per cent, higher outturn than the ordinary 
crops novr in cultivation in Sind and seed is being multiplied by 
departmental agency as rapidly as possible for further extension in 
the districts. Three American varieties of grain jowars were tested 
but did not approach the local improved varieties in point of yield. 
Hybridization work is also in progress and attempts are being made 
to impress the character of heavy weiglit of grain possessed by a 
local variety, named Torli, on the selected high-yielding strains 
evolved by the department. 

In Madras, where 16 per cent, of the area undei\yo?mr is situated, 
the improved strains abeady introduced in the Deccan are Tl and 
T6, and in the two years under report 4,360 and 11,280 lbs. of pure 
seed were distributed. A new strain N. 23/10 is likely to replace 
the older strains. A yellow strain A. S. 809 and a white strain 
A. S. 1543 seemed best suited to Coimbatore, and in 1930-31 wlien 
the season was most unfavourable to jowar ihey still gave a better 
yield. 

Bajra. The total area reported under hajra is about 16 million 
acres but though reports are not received from all areas, the figure 
is not far short of the actual total. The chief hajra-growmg pro- 
vinces are Bombay, llie Punjab, Madras and Biliar and Orissa. In 
Bombay, selection work has been going on for many years and 
several selections are abeady established. Alcola hajra was popular 
and was being appreciated in other districts as well. To meet 
the demand for pure seed about twenty-two thousand lbs. were 
distributed in the period under review. Tlu’ee new races tested 
against the Alcola variety sliowed improvement. As u'as the case 
with jowar, seed-grading was foimd to be jirofitable. Both in the 
Punjab and the Central Provinces selection was in progress and 
some strains look as if they arc going to replace existing strains : 
indeed at Alcola, tivo strains are abeady replacing the local variety. 

Bagi. Bagi is grown on an area of about 6*6 million acres of 
which Mysore and Madras have one-tlurd each and Bombay and 
Bihar and Orissa have most of the remainder. As ragi is the most 
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imporfcant single crop in Mysore, mucli attention continued to be 
devoted to it both at Hebbal and Hunsnr. Three strains H. 2, 
H.*22 and H. 40 have now been -widely distributed and nine of tlie 
more recent selections showed themselves superior to the local 
variety even under the trying conditions that obtained in the season 
1929-30. A number of newer selections have become available for 
multiplication and some have been distributed for trial. In Madras 
this crop has been studied intensively at Coimbatore in the south 
and Anakapalle in tlie north. Tlie strain B. C. 47 has proved to 
give a higher yield tlian the old improved strain T. 8 evolved at 
ITagari but as it matures later, it requii’es more water. Hlhcrc is 
some hope, however, that another new strain B. C. 593 whiclj 
matures a week earlier will be more suitable. Strain No. 525 looks 
as if it would replace local ragis in the northern area. To test 
whether ragi can be grown throughout the year, a seasonal experi- 
ment has been started with one long and one short period variety. 
In the Konkan in Bombay four strains A. 16, B. 11, B. 31 and 
B. 82 that proved superior to the local varieties were distributed 
to registered sced-gro>vers. 

At Knliinpong in Bengal selection \vork was also in progress 
and one type No. 46 promises to be a good yielder. 

15. Other cereals. 

Marne is growm in about six million acres of which about two- 
thirds are in the United Provinces, the Punjab and Bihar and Orissa. 
In all these provinces, selection is now being caiiicd out but as this 
crop takes a long time to improve, none of the selections are yet 
ready for distribution. At Pusa, 12 selfed lines in the wdiite-seeded 
race and 16 in the yellow-seeded have been under study for the last 
4 and 6 years, respectively, but none lias become pure yet. Tlie 
wmrk of getting them pure by in-breeding will take 2 or 3 more 
years. In Bihar and Orissa a selection that showed promise of being 
better did not come up to expectation. In the United Provinces, 
Jaunpore maize continued to be popular and IPeshawar white 
maize continued to be the most suitable variety for rota-tion wdth 
wlieat in the North-West Frontier Province, 
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Barleif. Barley is giwn on about 7 million acres, two-thirds of 
which are in the United Provinces. The exports of barley have 
declined almost to vanishing point during the last two years fi;^ 
138,000 tons in 1928-29, which was a year of abnormally high export, 
to 6,000 tons in 1929-30 and 100 tons in 1930-31. The price de- 
clined from Es. 34 per candy of 656 lbs. in 1928 to Es, 20 in 1931. 
A classification of nineteen types of 6-rowed barley and five types 
of the 2-rowed variety together mth a study of the root-system 
of most of them was published in the Indian Joumil of Agricul- 
turd Science, I, Pt. 1. Yield trials with the four best lypes, 
T. 21, 20, 12 and 7, were made in both ynars under review and 
the yielding capacity was in the order named. Type 21 has been 
tried in several places. At Makrera, Eajputana, the yield was 
2,162 lbs. per acre, at Dholi 3,845 lbs. and in Pusa 2,570 lbs. and 
at Shahjahanpur 2,683 lbs. per acre. Eather an mteresting poiut 
arose out of this trial in that the results suggested that T. 21 
utilized borders to a greater extent than the other three types, 
probably by virtue of its greater tillering and standnig capacity. 
In an estimation of the malting value, T. 20 had a high diastatic 
actmty while T. 21 was rather low. During the year 1930-31, 
4,358 lbs. of Type 21 were distributed for trial. 

United Provinces. Tivo of the new strains isolated in 1927 
were foimd to be promising and seed was distributed to compact 
areas in order to elicit the opinion of the grower. In a varietal 
trial at the Shahjahanpur Eesearch Station, these two varieties, 
B. 251 and 255, gave aii yield of 38 to 39 maunds per acre, while 
the other Pusa varieties tested with them gave 32 to 34 maunds. 
B. 251 has proved to be the best both in yield aud quality. Samples 
were sent for examination by experts of the Institute of Brewing, 
London, and favourable reports have been received. 

Bihar and Orissa. For the last four years in Bihar and 
Orissa Pusa B. 4 proved to be very much superior to local varieties 
and 500 maunds of seed were released to growers. 

Ods, The Pusa selected types B. S-1 and 2 are still in demand 
among Biliar planters and others. Some better strains evolved by 
hybridization of these oats with the Scotch Potato and the Abun- 
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dance varieties, respectively, show definite improvement in the 
plumpness and yield of grain and the profuse quantity and strength 
of straw. 

Though in small-scale trials the types B. >S-1 and 2 gave greater 
3deld yet in a large-scale yield trial, when forty balanced strips eacli 
half an acre in area were sown alternately witli the two varieties 
B. S-1 and P. F-1, a farm selection, the dificrence in yield was not 
statistically significant. The large-scale trials will be repeated. In 
a field trial B. S-1 was tried against a Lyallpm- strain and found to 
be a little less Susceptible to smut. 

16. Potatoes. 

The work on potatoes in all provinces in which they are grown 
was confined to testing varieties, manuring, storing and distribut- 
ing acclimatized tubers. Only in the Punjab and Bengal has an 
attempt been made to select new strains from seed. In the former 
province crossing has been tried but without success so far, on 
account of the fact of the almost complete absence of viable pollen. 

X^uviclics. In the Punjab, as has been the case for several 
years, the various Scotoli varieties gave mucli higher yields than 
local types in the Simla liills. On the average of a large number 
of experiments, these varieties yielded about forty maunds more 
tubers per acre than the local varieties and Averc of better quality 
and size. Based on the price at the time of harvest in 1931 of 
Es. 2-8-0 per maund, growers of the improved varieties had a net gain 
of Es. 100 per acre. Certain English varieties and five of the nine 
new Scotch varieties all of which were introduced recently also show- 
ed considerable promise. Similarly on various farms in the plains 
certain of the imported varieties taken from the hills have proved 
distinctly superior to the local varieties. In the United Peovinoes, 
which have an area of 1 63,500 acres under potatoes, at the Potato 
Eesearch Earm at Earrukhabad, it has been found that “ seed ” 
from the hills gave far better results than that rvhich is saved from 
the crop in the plains and an attempt is being made to organise 
the supply of hill-grown “ seed,” so that sufficient quantities may 
become available to agriculturists in the plains at the proper time. 
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Already for the plains of Bihar and Bengal “ seed ” is brought 
from the hills around Darjeeling and Shillong. The potato is an 
important crop in tbe Soutbern Shan States of Burma. A few of 
the introduced varieties are now ividely distributed, the most im- 
portant being Up-to-Date, Ally and Great Scott. A summary of 
the information regarding this crop was made in 1931 and pub- 
lished as Agricultural Survey No. 10 of the Biuma Department 
of Agriculture. 

Storage. In all parts of India where potatoes are grown 
difficulty is found in storing them from the time 'they are lifted 
from the ground till the time of replanting. Loisses due to rotting 
in ordinary methods of storage as practised by the cultivators and 
merchants always occur and they often run between 30 and 50 per 
cent, of the crop put in store or even higher, and this loss is a limit- 
ing factor in the extension of the crop. Hotting is mainly due to 
the attacks of bacteria, fiisaria and insects, especially the potato 
moth Pthorimaca opcrGithlh, and experiments to try to find a simple 
method of reducing the losses were carried out in every province 
and State in India where potatoes were grown. In the United 
Provinces a cold storage method lias proved to be effective but it 
is available only to big merchants and can have no general utility. 
However, a simple and effective method has been devised to reduce 
the loss caused by the potato moth which here does most damage, 
and consists in covering riic potatoes ivith sand immediately after 
harve-sting and at intervals passing the sand through a we gauze 
sieve in order to remove the pupae. The moths that come out of 
infected tubers were found to pupate in the sand. In an experi- 
ment in 1931 at the Bescarch Farm, out of 190 maunds of potatoes 
stored for seed only 9*6 per cent, rotted, including the quantity 
discarded before storage, because of primary infection and also wet 
and dry rots. The solution of the problem is also being sought in 
the form of an earlier maturing variety wliich is being acclimatized 
by growing it alternately in the hills and the plains. In the 
Punjab, the continued study of the behaviour of potatoes stored 
in an under-ground chamber shows that while the temperature of 
the chamber is generally about 80° F. and is beneficial for storage, 
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the humidity remains as high as 90 per cent. As a result of this 
excessive dampness tlie advantage gained from tlie low tempera-, 
ture is lost to a great extent. Even wdth tliis disadvantage the 
percentage of loss due to decay in this cli amber is considerably less 
than under ordinary storage conditions. In the latter case tlie loss 
during the year was as high as 90 per cent., whilst in the former it 
was about 42 per cent. Another advantage of storage in a chamber 
of this kind lies in the greater germinating power of the seed. AVith 
a suitably designed chamber, provided \vith ventilation and giving 
a temperature of about SO® E., combined with a low humidity, the 
loss due to rot should be minimised considerably and the gennina- 
tion capacity should be much higher than in the case of potatoes 
kept under ordinary methods of storage in potato-growing districts. 
At Nagpur in the Central Provinces, storage experiments showed 
that during the hot weather potatoes could be saved at a very 
small cost and mthout any appreciable loss l)ut during the monsoon 
months the loss was considerable. At Pusa, Dacca and Shillong 
experiments on treating potatoes before storage with various chemi- 
cals did not meet with much success. 

In the Punjab, anotlier line of investigation for overcoming 
losses during storage so far as " seed ” is concerned is to talce hill 
potatoes immediately tliey are harvested to the i>lains and plant 
them there on arrival, but sucli seed potatoes harvested in the Simla 
Hills in September do not germinate satisfactorily if planted in the 
plauis in October. With a view to accelerate the changes that take 
place during storage, freshly-lifted potatoes have been subjected to 
a number of chemical and physical treatments, liy a combina- 
tion of chemical and temperature treatments all the potatoes were 
made to sprout within thiec weeks after treatment. Field trials 
until the treated and with untreated potat-ocs were being carried 
out at Mashobra but the results are not yet available. 

Mamn-ing. In Madras, a mixture of fish guano, super-phos- 
phate and muriate of potash has given higher yields and the growers 
in the Nilgiris are using arl.ificials in increasing quantities, while in 
Assam artificial nitrogenous manures gave great promise in the 
Khasia hills. 


1.3 
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Mosaic. After rogueing mosaic plants for three successive 
years, the crop which originally had an infection of 70 per cent., 
both on the farm at Farrukhabad and elsewhere, was free from the 
disease. In the Punjab too this was being done with some success. 

17. Beans and Pulses. 

This group of crops is important from every point of view. As 
rotation crops they are intimately concerned with the main- 
tenance of soil fertility ; for a population which is largely vegetarian 
they form an article of diet of primary importance ; they provide 
part of the concentrated food for worldng cattle and certain pulses 
are an important item of export. If falling prices for cereals and 
fibre crops, coupled with the use of higher-yielding varieties of these 
crops (thus maintaining the same standard of production on a 
smaller area), leads to an increase in the area under piilscs, the 
eventual gain to the agriculture of the country might be consider- 
able. 

Gram. One of the most important of the pulses is gram Gicer 
arictinum. The area under this crop in 1928-29 was 14,951,000 
acres, m 1929-30, 13,245,000 acres and in 1930-31, 12,399,000* acres, 
but taking Hyderabad figures which arc not yet available for 1930- 
31 to be the same as those in 1929-30, i.c., 1,100,000 acres, the total 
for 1930-31 would be 13,605,000 acres. With 5,424,000 acres the 
United Provinces has the largest acreage and the United Pro\nnces, 
Punjab, Central Provinces and Bihar and Orissa have between them 
76 per cent, of the total area. 

So far the recorded area under improved varieties was about 1*5 
per cent, of the total area and of this 75 per cent, is in Burma. 
As most provinces include the area under improved lands of gram 
under other crops, the true figure for this crop cannot be foiuid but 
it must be comparatively large. 

At PusA the description and classification of the 59 new and 
25 old t 3 ^es was revised and published in 1930. The study of some 
crosses made in past years indicated that the general constitution 
of the white flower was not the same in all white-flowered types 


* lucomplcto. 
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and that the pink colour in the flower resulted from the interaction 
of two factors, one of which produced blue and the other modified 
this blue to pinlc. The gigantic mutant Type 79 compared with 
its original Type 24 showed that there was an increase in the size 
of the cells, in the number of layers of various tissues and in the 
number of chromosomes. 

The United Provinces is the premier gram-producing province 
in India. The two chief varieties grown are two Pusa types, and 
the department supplied 10,000 lbs. of pure seed in 1929-30 and 
11,500 lbs. next year. Selection of pure varieties and hybridization 
with a view to evolve a hardy prolific variety was also in progress. 

In the Punjab .the three best types of gram Nos. 7, 16 and 17 
out- 3 delded the local sorts in the three areas for which they are most 
suitable. 365 maunds of pure seed were distributed in 1930 for 
sowing the next year’s crop. In 1930-31 a new type No. 19 put- 
3 delded aU the other varieties and showed promise. Gram blight is 
under study. 

In the Central Provinces samples of grams were collected 
from all over the province and selection was begun. Wilt caused 
severe loss here and a recent selection No. 616 has proved to be 
wilt-resistant and will be utilized to impart resistance to other 
strains of higher cropping power. The three wilt-resistant samples 
of gram from Poona and Cawnpore were poor yielders in the Central 
Provinces, but they will be used also for the production of profitable 
wilt-resistant types. 

In BmAR AND Orissa the results of the yield trials of Sabour 4 
and Pusa No. 17 for the past 4 years pointed to the decided supe- 
riority of the Sabour selection for South Bihar conditions. Some 
of the hybrid grams superseded the existing gram types both in 
yield and quality. Generally, size of gram went along with lower 
yield but in the hybrids some seemed to be capable of giving a good 
yield combined with large, bold, coloured seed. They need to be 
further tested before they can be supplied to the departmental 
farms. The study of the genetics of this crop was in progress and 
useful information regarding the inheritance of quantitative and 
qualitative characters has been recorded. 
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In Bubjia about 70 per cent, of the area giwn was under im- 
proved varieties. In 1929-30, 1,420 maunds of pure seed wore dis- 
tributed and ill 1930-31, 1,940 maunds. The Karachi gram, mtro- 
duced by the Department of Agriculture about 10 years ago, still 
maiutains its superiority and has replaced the Burma variety. A 
disquieting report that in some localities it is beginning to show 
signs of wilt is being investigated, and selection of the Karaolii 
gram was undertaken. 

In Bengal Saboiir 4 and Pusa 18 were the two leading varieties. 
Though the former is about two weeks earlier the cultivators prefer 
it. The classification of Bengal gram was completed. 

Pigeon Pea. At Pusa varieties of pigeon pea were classified and 
described. Two of the tjqies with a spreading habit arc highly wilt- 
resistant and a liybrid as well. Work was in progress to combine 
erect habit with wilt-resislancc. In Burma a new strain C. 10, free 
from tile condition known as “ green ear ” and with a shorter 
growing period, has found favour with the cultivators. In Bihar 
AND Orissa, among the erect varieties Sabour 2-Jj) proved to be 
the best yiclder and was far siqierior to all the erect Pusa mhars. 
As regards tlic spreading varieties, one Pusa type and Sabour 7-S. 
were equally good. The observations of the last three years have 
established that a few types arc resisUuit to the “ sterility disease”. 
Particular attention was paid to erect types because, wlicn grown in 
rows, cultivation may bo done by means of bullock hoes. In the 
Central Provinces a description of types of raltars in tlie jirovince 
has been published. Only early-ripening types do well here and 
the best having regard to yield, quality and flavour was Type 8 
No. 3 and there was a considerable demand for its seed. Here too 
attention was directed towards obtaining wlt-rcsistant strains. 

P<m. At Pusa and at Sabour in Biliar and Orissa, the isolation 
of unit types of both Pisim salivum and P. arvense was in progress. 
At Pusa aud in Bengal the same was being done for urid and niung^ 
Phaseolus radialus aud P. mungo, also for lentils {Ervuin lens, Linn). 

In Burma too work on wid and mwig was in progress and selec- 
tions were tried out in some of the farms. 
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Beans. Tlie main work on pulses in Burma centres on tke 
introduction of tke new Burma butter bean whioli promises to be a 
valuable addition to tbe agricultural economy of the dry zone* 
This is a variety of Phaseolus lunatus which was obtained in a small 
sample from Egypt some six years ago. It has since been selected 
to give a 3 deld corresponding to that of the indigenous Rangoon 
white bean from which it is scarcely distinguishable in the field* 
The seeds, however, of the butter bean are larger and flatter and of 
much better cooking quality than the former. Work with this 
bean consisted in multiplying it for the purpose of providing experi- 
mental shipments and also to produce pure lines of the type which 
the trade in Europe seems most to demand. Some of the seeds 
have a yellow colouration which reduces the value of the bean and 
it has been found that this can be eliminated by pure line cultures 
which do not contain this colour. Selection work continued at the 
Mahlfling Agricultural Station where ten single cultures selected 
last year Avere compared against each other. One was found to be 
the best all-round strain. At the Tatkon Agricultural Station it 
was found that the application of the fertilizer nicifos not only had 
no efiect on this bean but actually depressed the yield. Spacing 
Rvpfirimp.nts were also done Avhich proved that 2-^ by 3 feet is the 
most satisfactory spacing. A large number of single plant selec- 
tions were also made for further examination and test. In 1929-30, 
through the Buima Chamber of Commerce, tAventy-two tons Avere 
sent as a trial consignment to London, Avhere it realised £22-10-0 a 
ton Avhen Rangoon Avhite bean Avas selling at £14-10-0. Next year 
a shipment of tAventy tons Avas made and the price obtained was 
£20 per ton against £10-10-0 lor Rangoon Avhite bean. The depart- 
ment considers that it should adopt a conservative policy and main- 
tain control over the cultivation of the bean till such tnne as a 
market has been established. 



CHAPTER in 

RESEARCH AND INVESTIGATION. 

In the siunmaiy of economic work on crops, given in the pre- 
vious chapter, reference has been made to a good deal of research 
work ill progress particularly in economic botany. In this chapter 
an attempt is made to refer briefly to the research work on the 
more important problems in the different branches of agricultural 
science and to some of the results obtained. More detailed informa- 
tion will be found in the Soientijw Reports of the Imperial Institute 
of Agricultural Research, Pusa, and in the reports of the research 
officers of the various provinces and States. 

1. Soils. 

Surveys. Soil-surveys of the Pegu district and of the Mandalay 
canal area in Burma, of the areas under the Haveli project and 
of the thme extensions of the Lower Chenab canal in the Punjab, 
were made. A geological and agricultural survey of an area of 
70,000 acres under the Irwin canal in Mysore was practically com- 
pleted, showing particularly the areas suitable for sugarcane culti- 
vation. The survey of Jorhat in Assam was in progress. 

Base-exchange. In Madras a systematic study of the 
important types of South Indian soils for the nature and amount of 
replaceable bases was begun. As a preliminary step, a method 
suited to calcareous soils has been evolved, which consists in using 
for extraction a mixture of sodium carbonate and sodium chloride 
at a pH of 7*8. The apiffication of sodium nitrate to swamp paddy 
soils up to a maximum of 3 cwts, per acre per annum continuously 
for five years did not induce alkalinity, but the irrigation of garden 
soils with well water containing large amounts of sodium salts 
interfered with the soil complex producing harmful results. The. 
extent to which sodium can be allowed to enter into the soil complex 
and the safe limits of the range of the lime-soda ratio were under 
investigation. Examination of a number of paddy soils from 
Coimbatore, Aduturai and Godavari showed that they are un- 
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saturated. This appeared to be the result of a swamp system of 
cultivation, involving the leaching of the soils continuously witli 
water saturated witli carbonic acid gas or from the nature of the 
manures used. It was found that the continued use of ammonium 
sulphate, supcrphospliate and potassium sulphate, singly or in 
combination, changed the cationic composition of the soil clay. 
Supcrjdiosphatc produced the least change, potassium sulphate 
produced the most. In niixturos the action of each fertilixier was 
independent. AVith ammonium suljihote, lime replacement was 
even less than in the manured plots. The following explanation was 
offered. The soils have sufficient supplies of calcium carbonate 
and, therefore, the nitric acid re.sulting from the oxidation of ammo- 
nium sulphate would dissolve lime and maintain its concentration 
in the soil solution and set up a reaction in the reverse direction ; 
this helped to maintain the lime status of the soil. The status of 
the soil under continued use. of ammonium sulphate is therefore 
apparent and not real and it should not he interpreted that no 
lime depletion occuiTcd. The exchange reaction being instanta- 
neous, lime depiction does occur immediately the soil comes into 
contact with a solution of ammoiiiimi sulphate, but later on the 
nitric acid resulting from llio oxidation of the ammonia brings 
more lime into tlie soil solution, and sets up a rcver.se reaction 
thus maintaining the lime status of the nlay complex. 

The determination of replaceable bases in Burma soils was 
contimied using TTissink’s method, and n large number of soils in 
the Pegu and M.andalay canal area were completed. In addilion, 
an electro-dialysis method for extracting rci)lnecable bases from 
soils has been invc.stignled and promises to he an improvcmenl 
on tlie methods depending on treating soils with oiihcr nontral salts 
or dilute acids, inasmuch ns the resulting solution is much easier 
to analyse since it contains the bases as hydroxides nncontaminated 
with largo amounts of sodium or ammonium chlorides which are 
difficult to remove, particularly for estimation of potassium and 
sodium. 

In BruAR AND Orissa the problem of acidity of tlic soils of 
Cliota Nagpur and parts of the dcitaic region of Orissa was investi- 
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gated, as well as tLe changes in the soil rcaction and the amount 
and character ol exchangeable bases due to continuous manuring 
with certain fertilizeis. Permanent plots have been laid down in 
the lianke, Ballia and the Cuttack Farms and experimente arc 
in the second year. The coastal area is at times flooded by sea 
water raised by high wdnds and the irrigation water itself b some- 
times saline. There the condition of the land is damaged in texture 
and the gur made from sugarcane has a salty taste. The effect of 
lime and gypsum in excluding sodium salts by base^xchange' in 
the soil is being investigated. 

Mechankal amhjsis of soils. At the Dacca Univeesitv 
three existing methods and one new method of mechanical analysis 
were tried on a nmnber of samples of latcritic soils, two from Dacca 
and lour from the districts of Hazaribagh and Santhal Parganas 
in Bihar, in order to find which method gave the maximum disper- 
sion. The methods tried were : (1) the International method but 
without the peroxide treatment since latcritic soils contain little 
organic matter, (2) the sodium chloride method as developed by 
Dr. Puri, (3) the sodium carbonate method as developed by Dr, 
Joseph but using tlie pipette technique in place of sedimentation 
and (4) the sodium hydroxide method in which an attempt was 
made to dispei'se the soil with a small dose of sodium hydroxide 
without the previous sodium chloride treatment as in (2) or the 
acid treatment as in (1). 

In addition, fommore Dacca soils were analysed by (1) a-nd also 
by (2) and 14 other Bihar soils by (2). Complete analyses were 
made in all eases. Both the International and sodium cMoride 
methods dispersed all the Dacca .soils practically to the same extent, 
but in the case of two out of four Bihar soils the amount of clay 
obtained by the latter method was distinctly greater. There 
was also a loss by solution of soil materials to the extent of about 
one per cent, as a result of the acid treatment in the International 
method. On adopting a much longer period of shaking in either 
method, no gain in the amount of cky or clay plus silt was obtain- 
ed. This shows that in the case of lateritic soils the maximum 
dispersion was obtained by the prescribed treatment for each 
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methocl. In all cases tlio sodium carbonate and sodium hydroxide 
methods gave much smaller amounts of clay than did the other 
two methods. The lower dispersion with sodium hydroxide is 
believed to be due to the fact that the amoiuit of allcali added was 
insufficient to convert the whole of the clay into sodium clay. But 
tills Ava.s not so in the case of sodium carbonate method. 

Ill Bengal the results of a comparative examination of methods 
of mechanical analysis of typical Bengal soils indicate, contrary 
to expectation, that the latcrite alluvial soils of the Bharind and 
Bhowal jungle tracts present no difficulty in dispersion but that 
soils containing considerable percentages ol Imie, mica and organic 
matter may offer greater difficulty. 

In Mandalay some 210 Burma soils from three distinct tracts 
have boon examined for percentage of clay, air-dry moisture, loss 
in ignition and moisture at sticky point and the correlations worked 
out. The conclusions arc at variance with those obtained by 
Keen and Ooutts in similar studies. 

Soil-acidity and Hme-requirenieni. The deep alluvial 
soils of Sind vary very much in their character from place to place. 
Furtlier tests of the soils at different spots on the farm showed 
that the pH value of the soil, free from any soluble salts, was about 
7’5 as against 8*0 to 9'2 found on spots affected by kalar or salts 
in varying degree. Failure of crops on such soils as show a pH 
value of 9*2 and above inay be ascribed to the gi’caler alkaline 
reaction of the soil but a similar failure ol crops on land having 
a pH value of 7*2 and containing very little or inappreciable quantity 
of soluble salts indicatetl that the cause of barrenness may lie in 
bad physical texture of the soil and want of plant food or bad 
cultural treatment. In the acid soils of Dacca and Joriiat limed 
plots in all years have given a higher yield. Bain and the presence 
of water in the field have a decided action in altering the pH value 
and bringing it more or less towards neutrality, specially in the 
water over the plots. The mud shaken up wth supernatant water 
has often given a higher pH than that of supernatant water. The 
analysis of supernatant water so far has revealed little ; but it 
has given a large percentage of soluble manganese as compared 
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to that of Eajshahi where the amount was a mere trace. To the 
allcaline soil of Eaishahi sulphur was added for two j^ears but the 
buffer action of the soil was too strong to permit any marked 
change. Whereas in acid soils of Tocklai comparatively small 
additions of sulphur effected considerable change in the acidity. 
At Kanke, Ballia and Cuttack in Bihae and Oeissa permanent 
manurial plots were laid down to study the pH values and the 
nature of the exchange bases. At Pusa in two acid soils from 
Neterhat, Chota Nagpur, the maximum nitrification and growth 
of linseed plants were obtained only when twice the lime require- 
ment of the soil, calculated by the Hutchinson and MacLemian 
method, was added. This year in Dacca unmanured soil, pH 6*9 
and with a calculated hme requirement of 0'152 per cent., one-and- 
a-half times the amount of the lime requirement had to be added 
to produce the maximum crop of linseed.’ Maximum nitrification 
of sulphate of ammonia was found when three times the calculated 
lime requirement was added. In the Neterhat soil the beneficial 
effect of the previous year’s addition of hme was stUl prominent. 
At Tocklai a thorough study was made of the electrometric deter- 
mination of soil acidity by (1) the quinhydrone method using 
Veibel’s standard quinhydrone half-cell, (2) the quinhydrone 
method using a standard calomel half-cell, and (3) the antimony 
electrode using any standard half cell. It appears that test 
solutions should be stirred while taldng readings in order to get 
the correct pH. In the case of soils the decrease in pH resulting 
from stirring the solutions is often very marked. With the 
antimony electrode, readings even with buffer solutions were 
hable to fluctuations whether the solutions were stirred or 
not, while with soils the fluctuations were more prominent. 
This method was discontinued until further details on the 
construction of the electrode are available. It is thought that 
impurities in the antimony and incorrect methods for casting 
and polishing the electrode are responsible for the fluctua- 
tion in E. M. E. In the case of soils there is generally very little 
change in E. M. F. with temperature changes between 16° C. and 
40° C., with few exceptions. . The pH of the soil, decreases by at 
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least 0-1 for a 10® rise in temperature. This decrease in pH has 
been commented on by other workers in connection . with many 
extracts as sewage sludge and nickel-plating solutions. After 
.a study of the variation of pH with soil-water concentration, it 
was decided to adopt a 7 : 0 ratio of soil to water. A large number 
of tea soils were tested clcctrometrically and compared until the 
colorimetric results. In the case of soil in which the colorimetric 
pH of the potassium nitrate extract is as high as, or higher than, 
that of the 1 : 3 soil-water suspension, there is no agicement 
between electrometric and colorimetric pH values, the former being 
always higher than the latter. In the case of more normal tea soils, 
showing a direct ]iH round about 5*0-6*0 and a potassium nitrate 
extract pH about 4*0-5*0, closer agieement between colorimetric 
and electrometric pH’s is obtained. The eflbct of adding Mine 
to an acid soil was studied both in tlie laboratory and in the field, 
and results showed that when lime is added to an acid soil, the re- 
duction in acidity, which is great at first, becomes Jess and less 
as neutrality is approached. Half of each plot of the Tocklai 
lime plots was treated with sulphur in quantity sufiicient to neutra- 
lise the original lime added. This theoretically should bring the 
soil acidity back to its original value. In every case the sulphur 
addition has increased the acidity to a greater extent than equi- 
valent quantities of lime decreased it; and now the acidity on the 
suI])huTcd plots is well above the original figure for th.e untreated 
soil. Soils that have too low an acidity to grow tea well may be 
made more acid by the addition of sulphur which combines with 
the basic substances like lime and magnesia to form sulphate of 
lime and sulphate of magnesia. Owing to the Ingh cost of sulphur, 
its use is practicable only on soils which are not too allcalinc, and 
where the area to be treated is not too large. Tlie elYcct of addition 
of sulphur to different types of soil is being studied in the lahnral,ory 
and in the field. So far comparatively small additions of sulphur 
on the field have cfi'cctcd a big change in acidity, while larger closes 
have reduced the acidity below that tolerated by ten since on the 
heavily-treated plots the tea is rapidly dying out. Anotlicr 
important point is that even a year after completion of the suljjlnir 
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applications, there is still further reduction in acidity on both 
the sulphur-treated plots and those treated with sulphate of ammo- 
nia. Before making recommendations for correcting low acidity 
by additions of sulphur, it is necessary at present to make labora- 
tory tests since different soils react differently to any given amount 
of sulphur. Sulphate of ammonia has given a marked increase in 
soil acidity at Borbhetta and, if its use were persisted in for any 
length of time on soils of the type of Borbhetta, a pronounced 
acid condition would result. It is, however, to be noted that as the 
quantity of potash and phosphate used with sulphate of ammonia 
increases, so there is a less tendency for the soil to change its aciditv. 
For soils having a rather low acidity the use of ammonium sul- 
phate provides a satisfactory method by which to increase the 
acidity and at the same time provide a readily available supply 
of nitrogen. 

At PuSA it was found that the same soil shows different lime- 
requirements according to the method of determination employed. 
Further experiments were made ivith ten well-laiovTi lime-require- 
ment methods on five soils, to ascertain whether the experimental 
determination of residual lime-requirement after a Icnown quantity 
of lime was added to the soil, agreed with the calculated one. No 
such agreement was found, thus emphasising the fact that a lime- 
requirement method serves only as a qualitative guide to the soil 
investigator. 

Soil Colloids. From experiments carried out at Pusa the 
Physical Chemist formulated the theory that the soil particle could 
be considered as a colloidal triba.sic acid with three replaceable 
surface-active hydrogen atoms, and that the degree of 
dispersion and the flocculation capacity ol soils depend on the 
nature and degree of saturation of the exchangeable ions. Bacterial 
activity and plant growth were conditioned by the degree of satura- 
tion of the soil colloid. Nitrification and nitrogen fixation were 
checked when the soil colloid was unsaturated and normal growth 
took place when the first hydrogen ion was neutralized. Sodium 
ions were not directly toxic to plants but affected adversely the 
physical texture of the soil, At the Calcutta University the titra- 
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tioii curves of sparirigly soluble acids are being studied in relation 
to the behaviour of clay soils, and systematic colloid chemical 
analyses of aluminium hydroxide sol and silica sol, including the 
determination of the concentration of the different ions, composi- 
tion of the colloid micelle and interm icellary fluid, are in progress. 
In Burma an important investigation into the question why certain 
soils are liable to be washed away and therefore are of little value 
for maldng irrigation bunds showed that the cause of the trouble 
was the presence of large amounts of replaceable sodium in the 
clay complex of the soil. A simple test was devised whereby 
soils are shalcen with water in the proportion of 1 to 10 for an hour 
after which samples arc poured into test-tubes and allowed to stand. 
Such soils give permanent suspensions while good soils settle rapidly. 

Reclamation of alltali soils. Pusa soils from a spot where 
sugarcane was growing very badly and from one where it grew luxu- 
riantly, as well as alkali soils from Sakrand in Sind, were examined 
for their total water-soluble salts, the cations Ca*-, Mg”, K-, Na* 
and the anions SO/^ Cl', CO3". With regard to the Pusa soil, it was 
found that the total salts, which exceeded 2 per cent, by weight 
in the top 3 inches of the bad soil, were 10 to 12 times more than 
those in the adjoining good soil. Sodium sulphate was the pre- 
dominant constituent in the soluble salts and the amount of sodium 
carbonate was very small, although the soils were highly calcareous. 
The failure of crops in the.se alkali patches may be due either to 
the retardation of nitrification through high salt-content, or to 
plasmolysi.s of the cell saps of the young plant by the high concen- 
tration of the salt. With regard to the alkali soils of Sakrand 
(Sind) from the Jeahr area, the soil reaction of the whole profile 
shows that the medium is alkaline and that the distribution of the 
ions throughout would be such as to favour the formation of a 
•solonetz soil in time. The process of solonization is characterized 
by two distinct phases : (1) In an alkaline medium accumulation 
of the salts of alkali metals takes place in the surface horizon ; 
(2) the second is a base-exchange process, in which calcium from 
the zeolite humus complex is replaced by sodium, giving rise to 
a sodium complex with the characteristic structure of a soloncl?; 
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soil. Exchanged cations go into solution and are washed doivn 
into deeper horizons. This results in the accumulation of gypsum 
in the suh-soil in the form of a hard pan. Erom tlie data obtained 
so far on the water-extracts of Salcrand soil, this striking tendency 
of the monovalent ions to rise to- the surface and the bivalent ions 
to leach do'wiwards has been clearly exliibited. Existence of a 
hard gypsmn layer has also been noted at a depth of 18-J-" to 241". 

The Icalar lands of Sind contain from 0*5 to 11 per cent, of 
soluble salts, the injurious salts commonly present being sodium 
chloride and sodium sulphate. In some cases magnesium chloride 
is also found in appreciable quantities. The nitrogen-fixing power is 
much less than in the salt-free soils. The reclamation experi- 
ments tried by leaching with diflerent quantities of water and 
the apph'cation of chemicals lihe calcium chloride gave encourag- 
ing results. Frequent cropping with ber.«eem appears to renovate 
such soils remarkably. At Partabgarh in the United Provinces 
four methods of rcclainatlon W’crc in progros.s, viz., deep ploughing 
in the rains wdth imjnovcd drainage, growing deep-rooted salt- 
loving leguminous crops, holding flood-w'atcr by means of bunds 
and mixing gravel with the soil. Similar experiments were also 
carried out in Bihar and also in Travancore where the alkaline 
soils of the south contain a high percentage of sodium carbonate 
and a fair amount of calcium carbonate. E.xpcrimcnts at Nager- 
coil indicated that treatment with sulphur followed by tbo appli- 
cation of faimyard manure rendered tlicsc soils fit lor rice culti- 
vation. In the Punjab experiments started in 1927 to try the 
effect of calcium chloride and gypsum on three types of I'ahr 
land shoAved that alter four years some of the treated plots gave 
almost the same yield of w'heat as normal soil in the locality. 

3. SoiHertility. 

Under perennial irrigation from the Lloyd Barrage and with 
a much more intensive sy.stcin of agriculture, the maintenance 
of soil fertility in the Barrage areas is a subject of the greatest 
importance. Hitherto, the fertility of cultivated lands has been 
kept up by a system of fallows which must he considerably reduced 
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under post-baxxage conditions of irrigation and agriculture. The 
main lines along which this problem is being investigated by the 
Agricultural Department in Sind are the adoption of crop-rotations 
in which restorative crops occupy a large proportion, ^.e., fertility 
rotations, by conserving crop residues and waste organic matter 
and converting them into useful composts and by the use of green 
manure crops and artificial manures. A fertility rotation, “ Sakrand 
D ”, is under test at the Agricultural Research Station, Salcrand, 
ill which 19 per cent, of the area is cropped annually with legumi- 
nous crops like groundnut, gmr^ pulses and berseem. This rotation 
has the advantage of being easily adapted to mixed farming where 
the possibilities of such a system of agriculture exist. At the 
same time, it is equally suited for a system based on crop produc- 
tion only. The data arc being carefully maintained but will only 
be comparable when the cycle of rotation is completed, i.e., after 
five years. At Tocklai, ammonium sulphate gave quick and mark- 
ed increases in yield in tea directly proportional to the quantities 
up to the very high limit of 120 lbs. nitrogen per acre, and the use 
of any quantity of potash or phosphoric, or of any combination 
of the two together with the sulphate of ammonia, made no differ- 
ence in yield whether the nitrogen was applied in one dose or in 
successive small doses. Plots to which nitrate of soda was 
applied in a number of small doses were no better than those to 
which the same quantities were apifiied in one dose. Continued 
use of nitrate of soda interfered adversely with the tilth of the soil 
and the plots looked bad because of the yellowing and blackening 
of the leaf, but the application of ammonium sulphate at this stage 
was attended with immediate good effect. 

At PusA, in the two series of rotation experiments started in 
1929-30 to test the influence of leguminous crops on the conser\^a- 
tion of soil nitrogen, three crops have been taken. The figures 
for total nitrogen remaining in the soil at the end of two years 
were less than at the beginning of the experiment. This decrease 
may partly be due to seasonal fluctuations as was observed in 
many other plots. Taking into account the nitrogen ' removed 
by the crops, however, a gain in nitrogen is noticed in all the plots. 
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The highest gain calculated in this way is 210*6 lbs. per acre in one 
series with a mixed crop of maize and uri^ {Pliaseolus farliatus) 
grown in the IcTiarif summer season and 177 lbs. per acre in the . 
second series with Zic^no {Pisum arvense) grown alone in the rahi 
winter season. The mixed crops have given the highest economic 
returns, whether grown in the Icharif or rahi season. 

3. Nitrification. 

At PusA, when calcium cyanamidc was treated vdth dilute 
sulphuric acid for two or three weeks and then added to Pusa soil, 
two-thirds of the added nitrogen was recovered as nitrate. No 
nitrate was recovered when untreated cynnamide was added. 
Urea was formed by the acid treatment. Treatment with alkali - 
also results in urea formation, but only one-fifth of the nitrogen 
of allcali-treated cyanamidc was recovered as nitrate from Pusa soil. 
As the nitrification of calcium cyanamidc is often long delayed or 
non-existent when quantities large enough to add 30 mgs. of 
nitrogen to 100 grms. soil arc taken, the changes talcing place in the 
early stages were studied in seventeen soils from different parts of 
India. Tlie results showed that in soils of pH 7*0 or more, no urea 
was produced and in these soils cyanamidc persisted and even 
after many weeks incubation did not nitrify. In the soils of pH 
6*0 to 6*9 there was production of urea, disappearance of the cyana- 
mide form of nitrogen, and, except in one soil from Dacca, nitri- 
fication began after incubation for a varying number of weeks. 
A study of tbe effect of single alk.nli salts on nitrification showed 
that the concentrations necessary to inhibit nitrification were 
much higher than those recorded for American soils. In soil from 
Kalol the addition of 0*75 per cent, of sodium carbonate delayed 
tbe nitrification of amraonhun sulpbate and suppressed that of 
mustard cake. In Ohinsurah soil one per cent, sodium carbonate 
failed to prevent tbe nitrification of mustard cake. Tbe majdmnm 
amount of nitrate found was 24- mgs. per 100 grms. soil in which 
0*2 per cent, sodium carbonate was added j when one per cent, was 
added, the amount of nitrate found fell to 12*9 mgs. In Jorhat 
■soils nitrification of both mustard cake and ammonium sulphate 
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was stimulated by additions of sodium carbonate up to 0-2 per 
cent, but adversely affected by higher concentrations. Nitrifica- 
tion in these soils was depressed by 0-2 per cent, sodium sulphate. 
In Pusa soil 0*2 per cent, sodium sulphate had no influence on 
nitrification while 0*5 per cent, checked nitrification for four weeks, 
after whicli time it proceeded normally ; and 0*1 per cent, of sodium 
chloride did not affect the nitrification of ammonium sulphate, 
but retarded that of mustard cake. Increasing doses of sodium 
chloride hindered nitrification, till one per cent, checked it for ten 
weeks, after which it proceeded slowly. With a view to see how 
far these results apply to alkali soils containing mixtures of these 
salts, two samples of hara soil from the Punjab and a reh soil collect- 
ed locally were studied. It was found that in one ham soil the 
whole of nitrogen as ammonium sulphate and 80 per cent, of the 
organic nitrogen in cake was nitrified in eight weeks, while in the 
other nearly 60 per cent, of the nitrogen in cake was nitrified. In 
reh soil nitrification of ammonium sulphate was not affected by the 
salts, 80 to 90 per cent, of nitrogen being nitrified in eight weeks, 
but in the case of oil-cake, only 30-40 per cent, nitrogen was nitri- 
, fled. Tlie concentration of sodium sulphate in the reh soils was 
0*449 per cent, in the first three inches and 0*271 per cent, in the 
first .six inches, while sodium chloride vras present to the extent of 
0*047 and 0*035 per cent., respectively. In hara soil sodium sul- 
phate was less than 0*034 per cent, and sodium chloride less than 
0*041 per cent., but 0*03 to 0*06 per cent, sodium bicarbonate was 
pre.sent in these soils. In the local reh soils sodium bicarbonate 
was not noticeably present. Experiments on nitrification of 
crushed til {Sesnmwn ivdvmm) seed, extracted ol its oil to different 
extents, were carried out in Pusa and Kalinnpur soils. In Pusa 
soils the nitrate accumulation was lowered by the presence of the 
oil to a slight extent, being only 10 per cent, less than the control. 
All samples containing oil from 4 to 16 per cent, gave the same de- 
crease in nitrates. In the Kah'anpur soil the amount of nitrogen 
nitrified in the pre.sence of 4 per cent, oil was 1.6 per cent, low'er 
than in the control ; but with higher quantities, viz., 12 per cent. 
. ji,nd 16 per cent," of oil, the amount w^as louvered by 32 per cent. 
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This difference in the effect of the oil in the two soils is attributed 
to the difference in the lime content, 30 to 40 per cent, in Pusa soil 
and less than 2 per cent, in the Kahanpur soil. 

At Tooklat, in continuation of work done in past years in 
connection with nitrates and ammonia in the soil, a further 
series of plots were examined weekly. January and February 
were dry but during March when good rain is normally expected 
only a few showers fell which were insufficient to penetrate 
into the soil. From April 18th heavy and continuous rain fell 
till the end of the month. The highest figure recorded 'for 
nitrates in the unmanured plots was 4 parts per million as 
against an average of 16 parts per million throughout April 
1930. The figures for the manured plots were correspondingly 
low. It is to be noted that in spite of the low nitrates, recorded 
crops for this season were better than in 1930. Manures were 
applied on the 16th April ; 6 days later on the morning of the 22nd, 
nitrates had reached a high figure of 20*6 parts per million. Two- 
and-a-half inches of rain fell that night and another 4*2 inches before 
the morning of the 29th, "When the next sample was taken 
it showed only a moderate nitrate content of 6*2 parts per million. 
From this time onwards the nitrate of soda plots were no richer 
in nitrate than the unmanured plot. The total crop for the season 
from the nitrate of soda plot was approximately 23 per cent, higher 
than from the unmanured plot. In October a significantly larger 
crop was obtained from the nitrate of soda plot. This seems to 
indicate that an increased food-supply persisting in the soil for a 
very short period can produce increased crop long afterwards. 
Heavy rain foiling just after the application of the manures may 
have caused soluble forms of nitrogen in the sub-soil to play a more 
important part than usual. Both nitrates and ammonia were 
relatively high at least down to 3 feet on the manured plots (sul- 
phate of ammonia) which Avere regularly sampled below the surface. 
To determine whether there Avas any concentration of nitrates at 
lower depths on the nitrate of soda plots which had shown such a 
rapid disappearance of nitrate from the surface soil between the 
• 22nd April and 6th May, these plots were sampled doAvn to 3 feet 
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from the SOth May onwards. Between the 13th May and 11th 
June, there is a considerable concentration of nitrate at 3 feet deep, 
compared either to the unmamired or to the sulphate of ammonia 
plots. There is not during the season any indication of nitrate 
returning from the deeper subsoil to the surface, except possibly 
during the period May 27th to June 4th, but this was the only 
period of time when the soil was dry, otherwise rain fell continu- 
ously up to August 13th so that percolation downwards must have 
been continuous. The natural nitrifying power of a soil from 
one of the cultivation plots has been determined weeldy, to find 
whether the rate of increase of nitrate under standard conditions 
may be taken as a constant for a given soil in an air-dry condition. 
The results are satisfactory, but when the initial nitrate of the soil 
is high (as in April) a complication occurs. Thus, while the initial 
nitrate of the soil in question lay between 2 and 20 parts per million, 
the soil was capable of increasing its nitrate by roughly 10 parts 
per million in two weeks. The natural nitrifying power of this 
soil is therefore taken as 10, which appears to be a reason* 
able figure for a soil of moderate fertility. When, however, 
the initial nitrate had risen to the region of 30 parts per 
million further nitrate production did not occur, and in some 
cases a loss resulted on incubation. It therefore appears 
that there is a definite maximum nitrate figure for soils not 
under the action of fertilizers, and analyses of Bed Bank 
soils have shown that this figure varies with different soils. 
A special interpretation of natural nitrification figures may be 
necessary when the initial nitrate is high, and in general it would 
be preferable to determine the nitrifying power of a soil on a sample 
taken during the rains. In a carefully designed experiment in 
CoijiBATOBB, green manure, cattle manure and ammonium sul- 
phate were applied at such a rate that the nitrogen-content of the 
soil was increased by 30 parts per million of dry soil and cotton 
was grown. The results of analyses of fortnightly samples showed 
the presence of nitrates to a depth of 3 feet, and that active nitri- 
fication was occurring only in the first foot layer of the soil. A 
decrease of nitrate in the surface foot of the soil is not accompanied 
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by ED. iTicTp.flRp. in tbc SGCond End. tbird foot lEyors of tli6 soil, edq 
this indicEtes thEt no do^TOWEid movement of nitrEtes was taking 
plEce. Although the concentrEtion of nitrogen in the cotton plant 
is greEtest in the eEily stages of the plant, the crop made large 
demands on soil nitrogen from about the end of October to the end 
of December — a period of rapid vegetative growth. The absorp- 
tion of nitrogen was more steady in the plots receiving organic 
manure than in the plot receiving ammonium sulphate where the 
curves for nitrate nitrogen show more violent fluctuations. The 
disappearance of nitrate nitrogen either in the cropped or uncropped 
plots may be explained on the score that it was being utilized by 
the crop or was being converted into insoluble forms of nitrogen 
and held in the soil. But an examination of the figures for total 
nitrogen shows that nitrogen is being actually lost in varying 
amounts from the diflerent plots. The presence or otherwise of 
organic matter and the dynamic equilibrium ratio of carbon to 
nitrogen appeared to determine the loss or otherwise of nitrogen. 

At PtJSA the organic nitrogen and nitrate nitrogen at diflerent 
depths were determined on manured plots, and large increases of 
nitrate were found where green manure had been applied and 
especially where it was used in combination with superphosphate. 

4. Manures and Fertilizers. 

Manures, In connection with all lands of field esperiments, 
improved methods of lay-out, involving the technique of rando- 
mization and replication of plots and statistical study, have in 
recent years enabled the experimenter to take account of the effects 
due to soil variation and to estimate the degree of reliability based 
upon errors due to chance, so that it has now become possible to 
deduce satisfactorily the full implication of differences between 
diflerent treatments. This has led to a more correct interpretation 
of results in all field-experiments on varietal, cultural and yield 
tests and nowhere has this been shown to better advantage than in 
manurial experiments. Mention has already been made in Chapter 1 
of the work of the Fertilizers Committee of the Imperial Council 
of Agricultural Research. The most necessary factor to maintain 
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and improve soil fertility is the existence of suJ0S.cient humus in the 
soil for which a steady supply of organic matter is imperative. 
The results of the permanent manurial plots at Coimbatore con- 
ducted for over twenty years, though unrephcated, show that farm- 
yard manure possesses advantages in the matter of yield as well as 
quality of the crop obtained, over .mineral manures. As regards 
yield, it is stated that though artificial fertilizers show superiority 
over farmyard manure in some cases in the earher years of their 
application, in later years, farmyard manure asserts itself in contri- 
buting to greater yields and that mineral manures are capable of 
being better utilized in the presence of sufficient supplies of organic 
matter than when applied alone. These results are corroborated 
by the permanent manurial plots on wheat and maize in the Cawn- 
POEE Farm manured from 1883 to 1913 and unmanured since then, 
where the direct and residual effects of cowdung, sheepdung and 
poudrette have been found definitely superior to saltpetre or salt- 
petre plus bone-superphosphate. As regards quality of the crop, 
results in Coimbatore show that the seed obtained on the cattle- 
manured plots possesses higher nutritive value than that raised 
with mineral manures. Apart, therefore, from the indicect benefits 
conferred by organic manures on plant growth in improving the 
texture and water-holding capacity of the soil and in providing 
food for soil bacteria, organic matter appears to give the plant a 
better balanced nutrition. A series of experiments at PuSA indi- 
cated that the addition of 1 to 2 per cent, of superphosphate to 
cow or buUook dung greatly diminishes the loss of nitrogen during 
ten months’ storage and a much higher percentage of nitrogen 
becomes recoverable as ammonia from the dung plus super mixture 
than from dung alone. There is, however, little hope of large 
quantities of cattle manure becoming available until an alternative 
source of fuel comes into general use and some form of mixed farm- 
ing is generally adopted. The most promising alternative sources 
of organic matter for the soil are composts, green manures and 
oil-cakes. 

Composts. The composting of waste materials like sugarcane 
and plantain trash, pricldy-pear, groundnut husk, leaves of coconut 
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palms and other trees, stalks of gingelly,^ cotton and pigeon pea, 
water-hyacintli weeds, village sweepings and other Vegetable use- 
less matter has been carried on by most departments of agricul- 
ture, and much progress has been made in inducing cultivators 
to take up the practice. This artificial farmyard manure has 
given in many places as good yields as the natural stuff. A review 
of the recent experiments on its preparation was published in 
Vol. XXV of the Agricultural Journal of India. 

Green manure. The benefits of green manure too are well 
established and experiments are now carried on with a view to find 
the best plant for particular localities. In PusA sann-hemp and 
a relative Crotalaria servieea, Mexican sunflower, soy bean and 
urid did well, with and without superphosphate, for sugarcane, 
wheat, potatoes and onions. In Madras the use of green manure 
in conjunction with superphosphate and bonemeal for rice is extend- 
ing rapidly and is found to be very efiicient, better than all manures 
excepting oil-cakes and superphosphate alone. The usual plants 
used are dhaincha, sann-hemp, indigo and Phaseolus trihhus and 
the extra yield is from 15 to 20 per cent. At the Kumpta farm 
in Bombay, Nws vomica and Tenninalia panicuhta, in combination 
with bonemeal, have increased the yield of rice in the husk by 149 
and 94 per cent., respectively, over the check farmyard manure 
plots and this has happened for three years. At Shahjahanpur 
in the United Provinoes the green-manured plots gave an extra 
yield of 250 maunds per acre of Co. 213 and 275 maunds of Co. 243, 
which at current prices came to Es. 94 and Es, 104, respectively. 
In the Central Provinces sann-hemp with superphosphate and 
in Bihar and Orissa dhaincha with superphosphate are considered 
the best manures for rice. At Mudon in Burma Gentrosma puhes- 
c&ns, Cohpogonium mucunoides, Candida and Crotalaria anagyroides 
were found to suit the local conditions. 

Oil-canes are used on profitable crops like sugarcane where 
other forms of organic matter are in defect. In Pusa in an experi- 
ment with oil-cake and sodium nitrate and combinations of both, 
the highest returns were got with 16 to 20 maunds of oil-cake per 
acre ; sodium nitrate in addition to, or in part replacement of, oil- 
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cake, liad no advantage. In experiments at Samalkota the average 
of the last four years showed that on first-crop rice an increased, 
yield over no manure of 7*4 per cent, was secured with castor-cake 
alone and of 16 per cent, with castor-cake and superphosphate, while 
on second-crop rice increased yields of 13 and 85 per cent., respec- 
tively, were secured. 

Bone ihanure. At the instance of the Bertilizers Committee, 
several provinces have undertaken an investigation regarding the 
disintegration of bones. The results of the work at Pusa on treat- 
ment with superheated steam with easily available chemicals and 
by fermentation in composts were published in March 1931, in 
AgricfuUure and Livestock in India, At Poona, by means of a grant 
feom the Sir Sassoon David Trust Fund, the Agricultural Chemist 
has tried a number of treatments and analysed the nitrogen and 
phosphoric acid Stvailable. Bonemeal is having an increasing 
use for rice fields in Madras, on the acid soils of Kumpta in Bom- 
bay, in Bihar and Orissa, in the Central Provinces and in Burma. 

Fertilizers, Expreiments conducted at Coimbatore showed 
that sodium nitrate increased rice yields by from 16 to 20 per cent, 
but in comparative trials it was inferior to green manure, while 
laboratory investigation on the nature of its action showed that 
it was more physical than biological. At Lyallpur it was found 
to be of distinct value for wheat after wheat, 123-4 lbs. of the manure 
giving during three years 21-3, 21-6 and 43-5 per cent, increases over 
no manure. 

Calcium cyanamide did rather better than ammophos at Pusa 
.on maize followed by oats ; and on the acid soils of Kumpta in 
Bombay it gave a very good response. In the light loam of the 
Lyallpur farm, where the soil fertility was poor, it gave high 
yields, 123-4 lbs. of the manure giving during three years increases 
of 90, 60 and 41 per cent., respectively, over no manure. 

Ammonium sulphate in combination with superphosphate did 
well on rice in Samalkota and, in combination with groundnut-cake, 
on sugarcane. Alone it was found to be a suitable manure for rice 
on the trap soils of Kaijat in Bombay where it gave from 40 to 
60 per cent, of increased yield over no manure. Esperiments on 
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cotton at Lyallpur carried on for four years provided fairly strong 
evidence that a top dressing of ammonium sulphate about the end 
of August increases the yield and these results agree vdth those of 
experiments at Surat. Ammonium phosphate of various t3Tpes was 
of value as a top dressing on most crops in Bengal. 

The use of phosphatic manures alone or mixed with other arti- 
ficials and organic manures, or supplemented by green manure, is 
now becoming popular in several provinces. Superphosphate 
is found to be of particular advantage to rice, cane, tea and rubber 
and is being largely used in the Madras Presidency. In Coimbatore 
Central Farm, the soil of which is not deficient in any of the elements, 
superphosphate mixed with cyanamide showed an increase on rice 
of 23 per cent, over control, while in Hagari, with its black soil poor 
in nitrogen and phosphoric acid, ammonium sulphate (164 lbs, 
plus superphosphate 82 lbs.) increased the yields of sorghum by 
146 per cent, and those of cotton residually by 90 per cent. But 
the soils and crops in India seem to require a judicious combina- 
tion of nitrogenous and phosphatic manures, and tliis explains the 
increasing popularity of compound manures like ammophos, 
diammonphos and leunaphos. In North Bihar ammophos (14-20) 
at 3 maunds per acre has proved useful for sugarcane, while in 
south Bihar niciphos is better. In Burma the residual effect of 
fertilizers on rice is shown to be significant in the case of diam- 
monphos, supeiq)hosphate and lime. An experiment to determine 
the optimum dressing of leunaphos shows that the best return, 
from the small cultivator’s point of view, is obtained from a dress- 
ing of 50 lbs. per acre with an increase in grain of 38 per cent. The 
maximum profit, on the other hand, was obtained from a dressing 
of 200 lbs. which gave an increase in grain of 92*5 per cent. "WTien 
the fertilizer was applied to land covered with water 4 to 6 inches 
deep, there was a much smaller increase of grain. For the best 
results, the fertilizer must be applied immediately before trans- 
planting and be thoroughly worked into the soil. The interesting 
experiment was made of top dressing paddy, badly attacked with 
Sclerotium oryzae, with leunaphos at 100 lbs. per acre. Within 
a week there was a striking difference between the treated and 
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untreated plots. Witliin a month, the former had grown much 
in advance of the latter and showed no eicternal signs of disease. 
At harvest the treated plot showed a net increase of 80 per cent, 
of grain and an increased profit of Bs. 19 per acre. Top dressing 
evidently has great possibilities. Further work has shown that 
the 20-50 grade diammonphos is likely to exert a better residual 
effect after the first year than the 20-20 grade, but that the latter 
is to be recommended in most areas for giving a quick return in the 
first year. Applications of fertilizers of the ammonium phosphate 
type are not yet to be recommended for regions of high rainfall 
like Arakan and Tenasserim where, it appears, the fertilizer is partly 
lost by flooding and erosion. The oflicers of the department during 
the last ten years have conducted careful and elaborate experiments 
on aU the central farms and especially on those dealing with paddy, 
to determine the best fertilizers, the correct amounts to apply, 
the best methods of application, and the frequency ndth which they 
should be applied. The results at Hmawbi, Mandalay and other 
stations were most promising and when the price of rice was stand- 
ing at Es. 160, substantial benefits were obtained from the use of 
these materials and several agencies for their sale were opened in 
Bangoon. In Mysore, too, practically all the crops experimented 
with, viz., coffee, cotton, sugarcane, coconut, arecanut, rice, ragi, 
jowar and cotton, responded to the use of nitrogenous and phos- 
phatio manures and the most striking results were obtained from 
the readily available forms of artificial fertilizers. The fall in the 
price of these crops, however, by nearly 60 per cent, in one year 
has put a different aspect on the matter, for the fall in the price of 
fertilizers has been not more than 10 per cent, in the same time. 
Unless conditions irqprove, commercial fertilizers cannot be used 
profitably except on a comparatively small number of crops like 
sugarcane and co&e with rice on the border line. All that the 
departments can do, therefore, in the meantime is to continue their 
experiments and collect as much data as possible. 

5. Water requirements o£ crops. 

At Anakapalle Eesearch Station experiments have been in 
progress for the past four years to find out the minimum amount 
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of water that is necessary to raise sugarcane. The quantity of 
water used by the ryots is much in excess of requirements and .this 
restricts the time at wbicb the crop is cultivated only to periods 
when water is available in abundance. Experiments at the station 
have conclusively proved that wdth Co. 213 cane, provided the 
land received a deep cultivation and hoeing to start with, the 
number of irrigations could be reduced to one, with better yields 
of jaggery, the number of irrigations usually given by the ryots 
being 6 to 10. At the Sakrand Research Station in Sind, two 
varieties of wheat, Pusa 12 and 0. Ph. 47, were tried \vith different 
quantities of water and the yields indicated that C. Ph. 47 gave as 
much yield with 12*8 acre inches of water as Pusa 12 would ^ve 
with 16'6 acre inches of water. Given the same quantity of water, 
the Sind wheat was capable of giving a higher yield than the Pusa 
variety. 

Important experiments on the duty of water for paddy under 
tank irrigation have been in progress in Mysore for five years and 
were brought to a close in 1929-30. Six separate crops were tried 
and the results showed that though the rather wasteful application 
of water which is now taking place gives a somewhat higher yield, 
a very much more economic utilization of water is possible. Por 
instance, with reference to paddy, it has been shown that by doubling 
the supply of water, only about 9 per cent, increase in yield was 
obtained, showing that same amount of water could be utilized for 
irrigating twice the area with profit. 

6. Agricultural meteorology. 

The general relationship between weather and agriculture is 
probably more widely recognised in India than elsewhere. Apart, 
however, from the recognition of the general relationship, there is 
very little exact knowledge about the true relationships, e.g., about 
the amounts of rainfall that are effective and about the times when 
rainfall, simshine, temperature and humidity are beneficial or 
harmful. It is also obvious that if satisfactory correlation between 
weather conditions and crop yield and crop areas can be established, 
crop forecasting will be improved. The Imperial Council of Agri- 
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cultural Eesearcli sanctioned a grant to establish a Branch of 
Agricultural Meteorology to be temporarily attached to the head- 
quarters of the Meteorological Department at Poona. Besides 
the statistical and routine side, work has begun on tbe research 
side where the proposal is that the investigations should first aim 
at selecting (in consultation with agricultural workers) the best 
methods and standardising them for the measurement of radiation, 
evaporation, soil temperature and soil humidity, so that these 
data may ultimately be systematically maintained, in addition to 
those of air temperature and air humidity, rainfall, wind, sunshine, 
etc. The other research problems will mainly be concerned with 
the question of “ effective ” rainfall, the meteorology of the air 
layers near the ground and the flow of heat and water through the 
ground surface (a branch of work which vnll come in contact with 
the physical chemist’s) ; there ^vill also arise opportunities for 
joint work with biologists and mycologists, c.g., on the effect of 
varying meteorological factors on plants, fungi, insect pests, etc. 
By investigating methods and devising instruments, the agricultural 
meteorologists will be able to render considerable assistance to 
work abeady in progress at certain experimental stations such as 
the Salcraud Agricultural Experiment Station in Sind, the Cotton 
Research Institute at Lyallpur, and the Pusa Research Institute. 

7. Plant-breeding and genetics. 

In these days of advanced methods of agriculture when only 
the best and most productive strains of crops interest producer 
and consumer alilce, plant-breeding is of primary importance. Re- 
sults in this work have achieved surprising success and the produc- 
tivity on a given acreage both as regards amount and quality would 
amaze cultivators of a by-gone and less enlightened age. Every 
province has its plant-breeder and some have several, all engaged 
in breeding strains for particular purposes of the staple crop plants 
of the province. Plant-breeding work has, as a rule, three stages, 
the isolation of the different strains which go to make up tlie local 
mixture, the identification of the different characters found present 
and a study of their inheritance, and lastly, the crossing of one strain 
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with another with the ohject of obtaining strains of higher economic 
value. Besides evolving good quality liigh-yielding strains, the 
plant-breeder has of recent years concerned liimself with evolving 
strains having disease resistance. Diseases on most crops in India 
are so diverse and frequent and their cause so difficult to understand 
by the growers who have come to look on them as visitations of 
Providence, that this line of work of the plant-breeder enables the 
grower to secure the benefit of better varieties in all years. Fre- 
quent reference to individual cases has been made in Chapter 1, 
where under the various crop headings a good deal has been said 
about the economic successes, but a few more activities remain to 
be mentioned. The classification of local rices and the inheritance 
of characters of rice has been studied in Pusa, Madras, Bombay, 
Bengal, the United Provinces, Assam and Mysore. The characters 
of the cotton both in relation to its flowering period and position on 
the plant, the inheritance of floral colour and the variation of lint 
length M’ere studied in Madras and Bombay, and general breeding 
in the Punjab, the Central Provinces and Mysore. Wheat-breeding 
has gone on in Pusa, Bombay and the provinces of Northern India. 
At Pusa a classification of types of barley wms made preparatory 
to breeding operations and hybridization of oats was studied. At 
Coimbatore, work was done on joirart hajra and ragi and at Pusa 
on the varieties of gram. From Pusa came a paper on the improve- 
ment of Indian cigarette tobacco by hybridization and one on the 
study of sex in hemp. At this station the plant-breeding of linseed, 
hemp, chillies, and Hibisevs was in progress. Both in the Central 
Provinces and in Pusa was a study of pigeon-pea carried to a definite 
conclusion. ' A start Was made in coffee-breeding in Mysore and the 
first authentic cross between arabica and robiista was planted out. 
Both in Mysore and Coimbatore breeding of varieties of sugarcane 
was in progress, also in the latter place the pollen-gi’ain and ovary 
of sugarcane before and after fertilization were studied. In Coim- 
batore too the most interesting and valuable cross between sugar- 
cane and joioar was made in 1929, The cane parent was P. 0. J. 
2725 and the jowar parent the variety known as Periamanjal 
. (Plate I). Useful combinations are rarer even among these hybrids 
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than tliey are among cane seedlings wliere they are by no means 
common. The more vigorous of the hybrids which matured, in 6 
months were analysed in the second year and the juice analysis is 
given in the following table : — 


Juzce analyses of sugo^eane-sorghum hybrids^ six months old. 


Seedling No. 

Brix 
per ocnt. 

Snorose 
por ecnt. 

Oluooso 
per cent. 

Co-eifioicnt 
of purity. 

Co. 361 





• 

20-42 

18-63 

0-17 

90-8 

Co. 352 





• 

19-31 

17-33 

0-26 

89-6 

Co. 353 






1901 

lC-76 

0-42 

88-1 

Co. 354 






18-38 

lG-18 

0-41 

88-0 

Co. 355 






17-71 

16-22 

0-58 

85-9 

Co. 350 






18-61 

16-11 

0-60 

87-0 

Co. 367 






• 20-16 

18-00 

0-18 

89-3 


Already the progeny of this cane- jmar cross has shown that 
early-maturing canes with a high sucrose-content will be available 
which may enable the sugar mills to begin operations each season 
a month earlier than they can do at present and that more nutri- 
tious and palatable fodder jowars may be evolved. 


8. Plant physiology. 

At Surat a scheme financed by the Indian Central Cotton Com- 
mittee set out to discover the causes of the large amount of shedding 
of buds, flowers and bolls in the cotton plant and a very considerable 
amount of knowledge about the physiology of the cotton plant has 
been recorded though no method has been discovered by which the 
shedding would be reduced. In the Punjab the investigation of 
, the periodic failure of Punjab-American cotton has been going on for 
some years. The Cotton Eesearch Botanist has written two papers 
on the physiological response of the cotton plant to its environment. 

He says that the experimental evidence shows that, during the 
developnient of the cotton plant in the Punjab, the surrounding 
climatic factors may produce unfavourable reactions in the plant. 
In some years the effect of certain conditions, or the accumulated 
effect of a succession of unfavourable conditions, is su£6.ciently severe 
to produce a general pathological state in the plant, which shows 
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itself eventually in tlie failure of the bolls to open properly. The 
cause of this lies in the depressant effect these factors have on root 
development, particularly in the early stages. Where root-growth 
is satisfactory, a good crop can be matured, and where root-growth 
is restricted, the bolls open badly. Convmcing examples of this 
were found in the 1928 and 1929 root-restriction experiiuents. The 
root development of the plant exercises a preponderating influence 
on the good or bad nutrition of the bolls and, therefore, on their 
subsequent good or bad opening. From the daily records, he 
states, it was found that no one climatological factor could be held 
solely responsible for failiu-es, but that each year a number of un- 
favourable factors operate at different tunes, and that it is the ciunu- 
lative effect of these which is capable of causing failures. The 
Cotton Eescarch Botanist believes that among the major factors 
which may operate are the following : an excessively hot and dry 
spell in the early part of Ihc season, an abnonnal number of dust- 
storms, puddling or water-logging of the soil due to heavy falls of 
rain, and late non-dehiscence of anthers, producing as a final result 
an undue competition between boll and boll for available nutri- 
ents, and also severe white fly attack consequent on a w'eakened 
resistance of the plant due to earlier unfavourable conditions. 

There are, he thinks, other minor factors which prevail at differ- 
ent times and which co-operate with the major factors in destroy- 
ing the crop. Various methods of ameliorating these conditions 
are suggested. For example an alteration in soving date, good 
cultivation, and good agricultural practice. In the Punjab, he says, 
even under irrigation conditions, the climate is an arid climate, 
and it must be realised that the principles of diy-farming require 
to be applied. Consequently, the storing of water in the soil and 
the- talcing of every precaution to yirevent water-loss from the soil 
are necessary. Also the reduction of weeds, green-manuring and, 
perhaps most important, suitable fertility-restoring rotations are 
all useful and desirable. It is, however, probable that tlie only 
really effective means of removing the possibilities of failures will, 
be in the discovery of a type of plant which is constitutionally^ fitted 
to withstand the vagaries of climate and w'hich can be relied upon 



AGRICULTURAL OPERATIONS IN INDIA, 1929-30 AND , 1930-31 163 

to produce, even under extreme conditions of environment, a pro- 
perly nourislied boll. 

Tlie following three investigations were carried out with, the help 
of grants from the Imperial Council of Agricultural Research. 
A study of the physiology of the water-hyacinth was under- 
taken at Cuttack. It was found that seeds require a period of 
dryness before germination but if the testa of matm’e seeds be 
mechanically ruptured, the seeds germinate at once. It appears 
that seeds remain viable for four years. At the Royal Institute 
of Science, Bombay, the physiology of the rice plant was studied so 
far mainly with a direct view to cultivation, and the work done 
centred mainly on the manuiial requirements of the plants. V aluable 
information has been collected on this particular topic. The 
osmotic and suction pressures were measured throughout the life of 
the plant, also the rise in those pressures on the addition of 
ammonium salts to the soil. Quantitative data have been collected 
about the intake of ammonium salts and the absorption ratios 
calculated. The photosynthesis, respiration and transpiration were 
also measured. Research on the effect of different ions on plant 
growth was begun at Lahore and so far the results indicate that a 
number of metallic ions, when added in the form of nitrates, affected 
the growth of the plants appreciably. Salts of uranium, thorium, 
cerium and iron showed an increased growth while those of lead 
and silver were found to have an adverse effect on growth. 

A branch to study the physiology of tea was opened at Tocklai 
in the Scientific Department of the Indian Tea Association, and the 
work consisted mainly of collecting material, but it has not yet 
been found possible to examine all of it or to co-ordinate the data 
obtained. Work was also done to ascertain the distribution of tanmn 
within the tissues of the plant. In this case a method had to be 
devised for fixing the tannin within the tannin-bearing cells before 
the material is prepared for microscopic examination. After a con- 
siderable amount of work, a successful method has at last been de- 
vised, and the results obtained by this method seemed to be consi- 
derably m advance of those obtained previously. 
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9. Plant diseases. 

Rice, In Madras the' investigation of blast caused by Pm- 
cnlaria oryzae was continued under four aspects : varietal resistance, 
the efiect of manures, the effect of irrigation and morphological and 
histological studies. Among the fourteen varieties included in the 
trial, three have in three seasons exhibited a very high degree of 
resistance while the local rice and two other selections were found 
to be highly susceptible. An erect flag, a short neck, a compact 
panicle and an abundantly hairy ligule are factors associated with 
fungus attack. Indications were also obtained to show that the 
greater frequency of vascular bundles and the larger distribution 
of solerenchymatous tissue were associated with disease resistance. 
Plants that received heavy doses of nitrogen were the first to 
succumb. Potash and phosphate showed slight inhibitory effect but 
not enough to save a susceptible variety. The effect of a restricted 
water-supply against ample irrigation wms not significant. A foot- 
rot caused by Fvsarium {OepJiahsporkm) on seedlings in the nursery 
was overcome by treating the seed in a 2 per cent, solution of copper 
sulphate for 30 minutes. 

Wheat. A new bunt of wheat {Tilletia indica) was discovered by 
Dr. Mitra of Pusa. It occurred at Karnal in the Punjab on several 
varieties, both hybrids and their parents, among w^hich were Peder- 
ation and Punjab 8A. It was found to be fairly common in the 
grain of 8A stored in the Lahore grain market, so it is lilcely to occur 
in other localities in the Punjab. It is not easy to detect infected 
from sound plants, as the smutted grain remains enclosed in the 
husk. Usually it is only on being threshed that the smutted grains 
become evident. All the grains in an earhead are not usually 
infected and the disease does not at present seem to do very 
much damage. A sample of infected seed produced smutted plants 
in Karnal but not in Pusa, nor did artificially infected seed in Pusa. 
Besides the two species of Helminthosporium already kno^vn on wheat 
in India, a new species H. vicolor and a new variety of H. lidlodes 
were found from Poona and the other from the Central Provinces. 
In 1930 the variety P. 4 had 37 per cent, of its leaf-surface 
destroyed whUe the others ranged from 20 per cent, downwards to 3 
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per cent. Again in 393] varieties P. 4 and P. ] 11 had twenty per 
cent, destroyed while P. 12, P. 52, P. 101, P. 103 and country 
wheat liad tlirce per cent, or less. 

A survey of rust was made on all the varieties of wheat grown 
at PuSA. In 1930, P. 12 had 15 per cent, of its leaf-surface des- 
troyed by orange rust, P. 80-5, P. 132, P. Ill, P. 4 and P. 114 had 
from 7 to 3 per cent., wliile P. 52, P. 113 and Federation were free. 
As for yellow rust, P. 113 had 17 per cent, and P. 62 five per cent, 
destroyed and the rest were free. Black rust was severe on P. 12. 
The year 3931 was a light rust year. Pusa 12 and Pusa 4 had II 
and 9 per cent, of leaf-surface destroyed by orange rust, while the 
others had Uttle or none. Yellow rust Avas 8 per cent, on P. 161, 4 
per cent, oh P. 162, 2-o per cent. onP. 115 and P. 163, and only in 
traces or rvas absent on the others. Black rust appeared late 
and was present only in traces. At Karnal, on the other hand, 
P. 52 and P. 116 were so badly rusted tliai the grain was badly 
slirivelled. 

The investigation of rusts on wheat, carried on at Allahabad and 
Simla under the auspices of the Imperial Council of Agricultural 
Research, has made considerable jirogress. It is now fairly well 
substantiated that uredosporos of rust co]n,e from the Huualayas in 
the north and begin the attack each season in the plains of Nortlicrn 
India. There is also evidence that a similar thing happens in Penin- 
sular India and that the uredospores come from somewhere in the 
Western Ghats. Overwintering occurs in the hills at fairty well 
defined levels for each of the three rusts, c.g., yellow rust at higher 
altitudes, orauge rust at intermediate altitudes and black rust at 
from 3,000 to 4,000 feet. Preliminary investigation seems to show 
that the number of physiological forms of rust on wlicat arc few. 
'This imfestigution will jirovide most valuable information to the 
wheat-breeder. 

A .simplified liot water treatment for the control of loose smut 
has been successful in the Punjab in preventing this disease and was 
demonstrated. 

In the CuN'i'RAi, Provinoks black-tip and foot-rot, caused 1)}' 
species of llehnintlios'pormn and OpMoiihohis, causes loss of varying 

1.2 
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severity in difierent years. Forty-seven samples of irlieat from 
farms in the province showed the presence of infected grains except 
in three samples and the percentage varied fr-om 0*0 to 34. Germina- 
tion was not affected even when the blackening extended beyond the 
embryo. The hyphae were fonnd to be confined to the pericarp 
whence they spread to the first colourless leaf of the seedling and, 
when climatic conditions were favourable, the fungus spread to the 
roots and stems killing the seedling. Exiieriments continuously 
proved that the earlier the wheat is sown the greater the incidence 
of the disease. So it would appear to be best to delay somng 
aflex' the monsoon, till there is a drop in the air temperato. 
Plots sown as late as the first week of November gave ns good yields 
in grain as those sown about the 20th of October. 

Barley. The barley varieties grown in Pus a showed varying 
susceptibihty to the leaf-spot caused ))y Ilelminthospormm satimm. 
A g^iilnr leaf-spot caused by H. teres was seen in Pusa for the first 
time, possibly introduced in seed from Itugland or Nepal, and did 
more damage to the leaf-surface than the other one. 

Colton. In Madras the intensive study of the hcrbaceum cotton 
boll-rot and seedling blight caused by Golktotrkhim was continued. 
Two weeds of the black-soil, Arislohclm bracleala and Eibiscus 
ficulneus were found to act as alternative hosts of the fungus. The 
eradication of these weeds may prove one of the means of control- 
ling the disease. Following Ludirig’s experiments in South 
Carolina on the control of cotton antkacnose, it was found that 
moist storage inhibited the disease but the seeds became musty 
and germination was poor. Dr)' storage did not reduce the disease 
but alternate dry and moist storage did reduce it. An attempt 
will now be made to test the utility of the method. Of six of the 
Cotton Botanist’s strains tested one showed a high degree of re- 
sistance. 

At Dhaiwar in Bootat attention has for several years been paid 
to the wilt disease. The nature of resisfeiuce to wilt in the cotton 
plants is not due to any peculiarity of structural differences in the 
roots of susceptible and resistant t)'pes for, while penetration of the 
fang iiR is common to both, its further progress in the susceptible 
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host is unhindered but is checked in the resistant one. The in- 
vestigation has shown that the fungus is borne inside the seed 
and that fact indicates that in an organised seed distribution care 
must be taken not to take seed from a wilt-infected area to a wilt- 
free area that might be suited to the establishment of the fungus. 
Tliis is in consonance with the experience in Texas where the state 
authorities have already taken action prohibiting the distribution 
of cotton seed from wilt-mfected areas. 

In the Centeal Provinces a physiological study was made of 
cotton Fusaria from Dharwar, Egypt and U. S. A., and the 
results so far obtained confirm Fahmy’s conclusion that the three 
Fusaria are different. The seedling blight of cotton in these pro- 
vinces rivals wilt in the damage it does. The cause was found to be 
Ehizoclonia balaiicoila, but Rhizoctonia Solani and Pylhium aphani- 
dermalum were also present. The varieties, Boseum, Buii and 
Verum 262 showed different percentage of alumina at different 
stages of growth. In plants two-months-and-a-half old, the per- 
centage of alumina in Buri and healthy Verum is much more than 
in healthy Bosemu ; as the plant grows there is a decrease in the 
alumina percentage in Buri and Verum, but an increase in Boseum. 
In young diseased plants of Verum 262, two-and-a-hal£ months old, 
there is no marked increase in the alumina percentage ; but in old 
diseased plants, four-and-a-half months old, the alumina percentage 
is much higher than in healthy plants of the same age. In young 
diseased plants of Boseum, two-and-a-half months old, the alumina 
percentage is about tmce that in healthy plants of the same age ; 
in old diseased plants of Boseum, four-and-a-half months old, the 
alumina percentage is higher than in healthy plants of the same age 
but the morease is not so much as in young diseased plants. From 
this analysis it is seen that the resistant varieties, Buri and Verum 
262, when two-and-a-half months old, have practically the same 
alumina percentage as Boseunr plants four-and-a-haK months old. 
Whereas in the resistant varieties there is a decrease in the alumina 
percentage when they are four-and-a-half months old, in Boseum, 
a susceptible variety, there is an increase. 
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Sugarcane. The siiidy of mosaic disease was continued at 
Pusa, in the Punjab, tlic United Provinces and Madras. Eogueing at 
Pusa for five years on -10 acres containing a large variety of Co. 
canes reduced the incidence, so that in 1930-31 only -002 per cent, 
of clumps were infected except in two plol^ of Co. 205 where the 
percentage was 0*8. Fortuuai<}Iy this veiy susceptible cane has 
been discarded because, in addition, it contains too much fibre, 
and Co. 285 is taking its place. Cajic is not ratooned at Pusa. 
Eogueing is being done witli'some success in the United Provinces 
and the Punjab. In the Punjab and Madras, unlilce Pusa, mosaic 
spreads rapidly. In 1930 in the Punjab, mosaic-free canes intro- 
duced into Lyallpur in Aj)ril became 80 per cent, infected by Octo- 
ber. Of 19 varieties of cano at Coimbatore Co. 205, Co. 214, Co. 244, 
Co. 314, Co. 315, Co. 31G, Co. 318, Co. 335, P. 0 . J. 2878, ICassoer 
and P. 0 . J. 2714 showed either complete freedom from disease 
or a very high degree of resistance. I'hc e.xamination of the cuticle 
of three varieties, Co. 205, Co. 213 and Co. 223, did nob show cone- 
lation between cuticle thickness Jind resistance. It was observed 
that secondary infection took place betAveen the second and fourth 
months and gradually decreased till the seventh month after which 
it ceased altogether. A field experinrent was laid down in 1931 to 
see whether Ihci'c is loss in tonnage. 

In 1930-31 an experiment' in Pusa .showed that the loss in ton- 
nage of mosaic -infected cane was 4*0 per cent, in Co. 213, the most 
popular cane, and 8*6 per cent, in Co. 205. The quality of juice 
was slightly lowered in Co. 213 but did not sliow in Co. 205. I^^ext 
year a similar expeiunent showed that the loss in tonnage of Co. 213 
was 14*8 per cent, and the quality of the juice was agam slightly 
lower. All examination of the Co. canes in North BUiar showed that 
infection on Co. 213 was only 0*2 per cent., so that sp far the loss due 
to mosaic in this locality is very small. A similar experiment at 
Lyallpur showed that the healthy crop yielded 21 per cent, cane, 
17 per cent, juice and 21 per cent, gur, more than the mosaic infected 
cane. This is a much larger difference than at Pusa. 

. A study of Relminilios])orium saccJiari at Pusa .showed that it 
consists of several strains and saltants. Tlds line of work is being 
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but’ that may come yet. In the season 1929-30, seed of the resistant 
Type SO was sown in tbe fourteen plots of tbc Permanent Manurial 
Series B, and in 1931-32 of Series A. Tbe average number of wilted 
plants in each plot for tbe previous six seasons in which mhar was 
grown there, also the number in each ])lot during the immediately 
previous season and the number of wilted plants of the resistant 
type are given in the table below^ As the number of wilted plants 
in the previous season (1927-28 and 1928-29 respectively) is mucli 
less than the average for the six seasons, it may be more reasonable 
to compare it with the result of those seasons. Summing all 
the wilted plants, it is seen that the totals of wilted plants are in tbe 
proportion 100 : 3*6 and 100 : *05, respectively. 


Number of wilted 'plants. 



B.— SERIES. 

A.—^ERIES* 


urizco 



Mixed 



Plot 

TABM 

Resistant tytb T. 80 

EARM 

Resistant type T. 80 


SEED 



SEED 




Plot average 

1927-28 

1929.30 

Plot average 

1028-20 

1931-32 

I 

65 

22 

0 

382 

407 

0 

11 

98 

72 

7 

397 

.350 

0 

ni 

326 

310 

17 

292 

213 

0 

rv 

935 

807 

39 

667 

382 

0 

V 

207 

133 

2 

240 

160 

0 

VI 

208 

142 

3 

176 

107 

0 

vn 

367 

110 

C 

190 

06 

0 


1,138 

483 

13 

1,000 

912 

1 

IX 

1,012 

350 

7 

1,180 

987 

0 

X 

830 

240 

7 

1,326 

1049 

0 

xm 

176 

48 

2 

267 

127 

0 

XIV 

272 

113 

3 

196 

161 

0 

XV 

120 

04 

6 

292 

213 

0 

XVI 

605 

‘670 

19 

667 

382 

2 


Partial sterility disease, which causes sterility on one or all brandies 
of a plant, was investigated at Sabour and Pusa. It is fairly com- 


mon in Bihar. Seeds did not transmit the disease. Juice from 
four sterile branches injected into 200 plants did not produce tbe 
disease. Certain pure lines are less susceptible than others. Three 
Sabour types and tw'o Pusa ty^es were practically free from tbe 
disease so that there is material to replace local susceptible types 
while the investigation of the cause is proceeding. 
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sanitation is necessary to destroy all infected materials. A mildew 
of Piper heiel in Burma was controlled by sulphur dusting. 

Coffee. In Mysore, tbo spraying of coffee estates for the con- 
trol of the three important diseases, black-rot, leaf-disease and 
die-back, has shown a very marked increase. It is estimated that 
about 6,000 acres were sprayed during the year 1931 against an 
estimated 3,000 acres for the j)revious year. Even with the reduced 
price of coffee that is now ])revailing this has, on estimates received 
from the planters concerned, given a net increase in value of crop 
amounting to at least Bs. 3 lakhs. The operations against arcca 
hohroga and coffee diseases together must have given a net return 
to the growers in the neighbourhood of Es. 10 lakhs or nearly twice 
the total budget allotment for the Mysore Agricultural Department 
proper. The rapid increase in spraying more especially on coffee 
estates has made it imperative that thorough investigations be made 
on the efficacy of different types of spraying apparatus, of different 
spray mixtures and of adhesives. The results so far indicate ttat 
resin-soda, first introduced by the department in 1909, is a much 
more effective adhesive than lime caseinate which is now generally 
used. A particularly promising new adhesive in the form of linseed 
oil has been tried on a large scale. This appears likclj’^ to replace 
the lime caseinate adhesive and seems certain to increase greatly 
the effectiveness of the spray. It may be possible through the use 
of a more efficient adhesive to decrease materially the strength 
of the spray used and so to decrease its cost. This is a matter of 
very great importance at the present when the low prices ruling 
necessitate the most economical use of money possible in connection 
with all agricultural operations. The Scientific Officer of the 
United Planters* Association who is attached to the Coffee Station, 
has investigated the seasonal variation of coffee leaf-disease. His 
results have recently been published givdng definite information as 
to the seasons and conditions under which leaf-disease spreads and 
most valuable information as to the time when spraying must be 
done to give satisfactory results. It was de&iitcly established that 
at a certain stage in the life-history of the fungus it permeates the 
leaf tissue. 
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parties have already visited various parts of Baluchistan and tlic 
Sind Valley, and have discovered solitary locusts in various parts 
from Jacobabad to Karachi, in the interior of Baluchistan and 
along the Mekran Coast. During 1932 breeding under natural con- 
ditions was going on at Pasni, where a field laboratory has been es- 
tablished to study locusts in their natural surroundings. 

A brief history of the recent locusts outbreak that started in 1926 
and culminated in 1930 may not be out of place. There is definite 
information of adult locusts being found in Las Bela State in August 
and in Karachi and Tharparkar Districts of Sind in September, 
1926. These fliers must have originated from the eggs laid during 
the spring from February to May. This suggests the extensive 
presence of over-wintered fliers during 1925-26. Hoppers were 
actually noticed in the river Hub (Karachi) in November. These 
had developed from the eggs laid in July, August and September. 
Thus breeding was undoubtedly going on in parts of Baluchistan 
and Sind in 1926. From September onward the fliers of the second 
brood started appearing and spread over Sind. By December 
1926, the fliers had reached Punjab, and by February 1927, they 
had spread over the greater part of the province except the south- 
east. Simultaneously locusts were spreading over Eajputana. 
By March they had further spread over south-east Punjab and the 
United Provinces. A flight had reached Pusa in Bihar by the begin- 
ning of July 1927. During 1927 eggs were laid over a greater part 
of this area in March and April and again in July and August. 
From 1928 to 1930 the intensity of infestation increased and was 
at its highest during 1929 and 1930 when both the broods of locusts 
developed over the extensive tract comprising Baluchistan, Sind, 
Rajputana, the Punjab and the United Provinces. They did 
enormous damage. 

During February and March, 1930, locusts were present and lay- 
kig eggs in the eastern and southern parts of the Punjab and in the 
western part of the United Provinces. They w^ere also breeding 
in Baluchistan and Sind. By the end of May the newly hatched 
fliers had spread over the greater part of the Punjab and United 
Provinces and gone as far east as Gorakhpur and as far south as 
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Rewa. During June they reached as far east as Patna and Ranchi 
and were present in Bhopal. During the next two months, i,e,, 
the' monsoon season, they disappeared from the eastern portion of 
the United Provinces and were restricted to the Punjab and the 
most western parts of the United Provinces. After the monsoon 
season they once more extended their area of distribution and went 
as far as Akola in the Central Provinces, and also reached Warangal 
in Hyderabad and Rangpur in Bengal. During October and Nov- 
ember they were present in the Punjab, Rajputana, the Western 
Indian States and Central Indian States, and were reported from 
Bombay and Ranchi. In December they were reported from 
Lalchimpux in the extreme north-east of Assam. During 1930 they 
reached the extreme limits of their distribution in India, but died 
out in these inhospitable regions. 

In 1931 the attack was very mild. Up till June the locusts were 
confined to Baluchistan and Southern Sind, and occasional reports 
were received from the Punjab and Ajmer. During July, however, 
the swarm visited south-eastern Punjab and north-western United 
Provinces, and extended towards the west to Baluchistan. Fre- 
quent reports were received from Rajputana. This continued till 
the end of August. From September onward the area of locust 
distribution decreased and during October to December locusts 
were only reported from western Rajputana, Sind, eastern Baluchis- 
tan and along the Mekran coast. 

During 1932 the swarms were only reported from a few places 
in Baluchistan. The field laboratory at Pasni reported a swarm 
in June, coming from the north-east. Reports were also received 
of thin swarms from some of the Western Indian States. Since 
June no swarms have been reported. 

From this brief survey it appears that the locusts originated in 
Sind and Baluchistan and successive waves of invasion having reach- 
ed the Punjab, United Provinces, Rajputana and other parts of 
India, died out ; and locusts were finally restrieted to the Sind -Balu- 
chistan area again, which perhaps with certain parts of Rajputana, 
forms a permanent breeding ground of Sohistocerca ^regariain India. 
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Other Insect pests — Sugarcane. From an account of a 
large series of egg-masses at various periods of oviposition, it was 
seen at PuSA that only a very small percentage of borers entered 
the newly planted canes. By the end of June Emmalocera depres- 
sella and Diairaea spp., especially Diatmea venosata, Wlli., were 
the predominant borers. The bionomics of these and an intensive 
study of their egg-parasites were under investigation. A series 
of examinations with a view to ascertaining the incidence of attack 
of borers and termites were made. One thousand canes each of 
Co. 213 and Co. 205 which had been planted in February were exa- 
mined in December 1930 with the following result : — • 


— 

Undamaged 

Seirpophaga 

nivella 

Stem Borers 

Boot Borer 

Termites 

Co. 213 . 

« 

• 

7-1 

73-2 

23-5 


00-0 

Co. 205 . 

• 

• 

14-1 

80*3 

8-3 


33-0 


Again the following varieties Co. 205, 210, 213, 214, 223, 281, 285, 
287, 290, 295, 297, 298, 299, 301, 302, 303 and 305 planted in Feb- 
ruary 1930, were examined for borers and termites before their 
despatch to the crushing mill. Of these the top -shoot borer, 
Scirpophaga nivella, was found to be bad in the following, viz . : — 


Co. 205 . 

• 

• 

• 

• 

• 


> 

Per cent. 

. 83-3 

Co. 210 . 

• 





• 


. 85-0 

Co. 214 . 





♦ 


• 

. 83-4 

Co. 301 








. 95-0 

Co. 303 





• 

• 

• 

. 81-6 

Co. 223 . 


• 




• 

• 

. 50-0 


As regards the stem-borers {Diatmea venosata, Argyria sticticraspis 
and Chilo zonellus), Co. 213 suffered the most (15*5 per cent.) and 
Co. 231 the least. Termites had attacked Co. 214 the most (16-8 
per cent.) and Co. 299 the least (7*7 per cent.). It w^as fomid that 
the eggs of the top-shoot borer were actively parasitized during 
March and April. The effect of the continuous collection of the egg- 
masses has given tangible results and is ivithin the capacity of the 
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caue-growers in all areas. The root-borer {Emmahcem depresselh) 
was very active from the beginning of May to the middle of June, 
being the principal borer at this time when the other borers are ren- 
dered rather quiescent by the high temperatures prevalent. By 
the third week in June, it was found to be parasitized by a Braconid, 
A. study was made of the alternative hosts of cane-borers especially 
wild grasses. ' In Mysore one of the most promising items of work 
was the mass-rearing of an important egg parasite of various serious 
moth borers. Liberation will have to be carried out on an extensive 
scale before the effect of this method of borer control can be judged 
and this will be undertaken at once. 

In the Punjab, the study of the relative extent of damage done 
by sugarcane borer to different varieties of sugarcane was continued 
and one highly susceptible variety showed damage as high as 90 
per cent. In the vicinity of Gurdaspur sugarcane fields were at- 
tacked to the extent of 25 to 30 per cent. By way of control, the 
removal of the damaged central shoot and treatment of the cavity 
thus created with petrol spirit or derrisol resulted in a mortality 
to the pest varying from 90 to 30 per cent. It was found that in- 
dividuals of the sugarcane Pyrilla lived for about a hundred days 
between November and March : thus it appears that they can live 
through the Punjab udnter as adult insects. It was also found 
that this pest had a variety of food plants including wheat, oats, 
guinea grass, several udld grasses and this adds to the difficultj'^ 
of its control. 

Rice. In Gan jam and Malabar rice grass-hoppers {Hiero- 
qlypilms banian and //. orizivorom) do serious damage. Badly 
attacked fields look as if they had been grazed down to stalks a foot 
high. Ploughing where possible from January to March and scraj)- 
ing the bunds to a depth of 3 or 4 inches dislodged and brought 
to the surface the egg-masses which were destroyed. The effect 
was good but the operations have to be carried out over a large area 
to be effective. A study of the mealy bug of rice in Tanjorc was 
taken up and work was done on the blue beetle of rice and also a 
small bug, Nilaparvata. hgens, in Malabar. As the last named 
bug had the habit of jumping down from the plants into the water 
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below on the least disturbance, advantage was taken of it by kero- 
senating the surface of the irrigation water and then dislodging 
the bugs, whereby most of them were caught in the oil film and 
destroyed. 

In the Punjab, investigations on the life-history and seasonal 
cycle of the rice stem borer were continued. A study of the com- 
parative damage done to the early and late-sown rice showed that 
in the early-sovui crop the percentage of attack varied from 1 to 
19 per cent., whilst in the late crop it averaged from 38 to 87 per 
cent. In the early crop the number of borers hibernating in the 
stubbles was found to be 37 per thousand stubbles, whilst 362 
were found in the case of the late crop. Rice plants growing luider 
shade were found to be much more damaged than those growing 
in the open. Similarly infestation of the crop growing on low-lying 
places was higher than that on level fields. The work done up to 
the present seems to show that burning of the stubbles in situ is 
not a sufficient method of controlling this pest. Many of the cater- 
pillars seem to hibernate below ground level. The only effective 
remedy so far appears to be ploughing up the land, collecting the 
whole stubbles and burning them. In Burjia, the rice hispa wliich 
did "widespread damage in Pegu and surrounding districts and Ero- 
tylid grubs from Bhamo districts were studied. 

Cotton. In Madras counts were made to find out the compa- 
rative intensity of stem-w^ee"vil attack on areas where the Pest Act 
was enforced in the Pollachi tract during the year. Generally, the 
weevil infestation has been found to be comparatively less in ^dllages 
where the Pest Act was enforced. Counts taken in December 
and January 1930 showed the existence of 07 per cent, attack on 
Cambodia cotton and 24 per cent, in the country cottons. The 
percentage of deaths was however low. In April the percentage 
had risen to 96 in Cambodia, while in the indicrenous cottons it rose 
to 59 per cent. This year the incidence of attack seemed to be very 
high. 

In the Punjab, the scheme for the investigation of pink boll- 
worm financed by the Indian Central Cotton Committee originally 
for a period of five years, was further extended for another two 
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years. The relationship between climatic factors such as tem- 
perature and humidity and the intensity of attack of this pest and 
its distribution over the province, the influence of temperature 
on ovipositio]! aiid egg-hatching, the sources of infection and photo- 
tropism are being studied. Observations on the bionomics and 
alternative food-plants of spotted bollworm were continued. It 
was observed that the flower buds and fruits of the alternative lood- 
plants of spotted bollworms, such as hhindi and hollyhock, attracted 
a large nmnber of these insects throughout the fruiting season. 
The pmliminary work canied out by the Indian Central Cotton Com- 
mittce’s rcsearch scholar at Khancwal and L 3 mUpur on a study 
of the white-fly of cotton showed that although it is improbable 
that this fly is the main cause of tlie cotton failures which have 
occurred in the past, it is nevertheless a serious pest of the cotton 
crop. The Indian Central Cotton Committee, therefore, have 
financed a research scheme to work out the life-bistory and control 
measures for this pest. The preliminary work established the fact 
that 12 generations of this pest were produced in a year. The 
average duration of the life-cj^cle of this insect from April to Septem- 
ber was 17'0 days, while between November and Febxuary it was 
prolonged to a maxinuun of 97 dajs. The migration of the pest 
from Deshi to American coll on and vice t’cm was investigated as 
also tlic nature of t.lie damage cau.scd to the cotton plant by it. As 
far as resen rcli into control measures has proceeded at present, 
the spraying of the cotton crop with rosin compound, once in 
July, August and September, gave the best results, but is as yet 
inconclusive. 

• The chief work of the Entomological Section in the United 
Provinces was the investigation of the damage caused by the pink 
bollworms and of methods for preventing it. Exjjcriments and ob- 
servations have shown that the only serious source through which 
the cotton crop of the United Provinces becomes rc-infected by the 
pink bollwonii is the seed. The catorpillaj* remains dormant in 
the seed between Larve.‘-‘t» tijne. and sowing, ^’ho sown seed thus 
eontains the living woims wliich later turn into adult moiks wliich 
lay their eggs ou tlie growing cotton plant. Auy unsown seed wliich 
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is kept until the monsoon also produces moths that fly to the cotton 
fields and spread the infection. Thereafter multiplication is very 
rapid, so that by the time the plants are nearing maturity there 
may be hundreds of thousands of the worms in an acre of the crop 
sufficient to cause injury to nearly every boll. Pink bollworms 
are Idlled ahnost immediately at 140°F., a temperature which does 
not in any way injure the germinating capacity of the seed. They aiu 
killed also at temperatures as low as 126°F. after prolonged heating. 
During the later part of March and months of May and June the 
heat of the sun is sufficient to raise the seed to the lower lethal tem- 
perature. In field experiments sun-heat is utilized for pink boll- 
worm control but the larger stocks of cotton seed from the ginneries 
still remain a very important source of re-infection. For these 
mechanical heat-treatment in the ginneries is required. General 
co-operation of cultivators within the controlled area is necessary 
for an effective control of pink bollworm by using sun-heat. It 
is further necessary to insure the co-operation of all holders of 
stocks of cotton-seed for cattle-food or other purposes. Provision 
of sufficient treated seed for cattle-food as well as for sowing through- 
out the controlled area is essential for effectively combating the 
pink boll pest. Field control of pink bollwoim was canicd out in 
two areas : one in the Tarai jungles of Najibabad tah,sil of Bijnor 
district and the other in the whole of Atrauli tahsil and a portion 
of Koil tahsil in the Aligarh district. The additional }deld per acre 
in the controlled area was two maunds in Najibabad and about 
three maunds of hafas in Aligarh. The whiteness and freedom 
from infection obtained a premium of about Ee. 1 per maund above 
the price of l:aq)as from untreated areas. 

Fimits. In Madras work was done on the mango hopper, fruit 
moth of orange, the grape vine beetle, and the wooly aphis of the 
apple. In the Punjab, investigations on the citrus white flics 
brought to light 7 species. Observations on the bionomics of the 
San Jos6 Scale were made in Kulu and extensive spraying opera- 
tions were conducted and proved a valuable means of control. Dur- 
ing this investigation it was discovered that wooly aphis did much 
damage but it too can be controlled by spraying. In the Kumaon 
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Hills wooly aphis is tlie most vserioiia pest of fruit trees and its lifp' 
history was thoroughly studied. Brushing or spraying witli kero* 
sene, caustic soda and lime sulxihur kills the aphis but it is most 
diflicult to get all the cracks in the bark treated. Wooly aphis 
was not seen on Northern Spy and. London Pippin. 

Coffee, Information came to notice at the close of 1929 that 
the coffee berry borer, StepJmioderes hampei, had been found on 
coffee from Indian coffee estates. Immediate steps were taken by 
the Director of Agriculture, Mysore, to verify this information and 
to ascertain the spread of the pest. An attemjit was also made to 
enlist the co-operation of all Governments and organisations 
interested in coffee cultivation, as it was felt that independent 
efforts by different Govermnents could not lead to successful con- 
trol. A bulletin was prepared by the Entomologist for general 
circulation throughout South India giving the main facts known 
until regard to this serious pest of coffee and the work of organising 
investigation and control measures was being taken up actively. 

A notification was proniulgated in April 1931 prohibiting the 
importalion of foreign coffee into India unless it be roa.sied or 
ground with a. view to preventing tlie entry of tliis coffee berry 
borer. 

Another important and promising line of work has been the 
investigation of various fish poi.sons with reference to their insecti- 
cidal value. There are a. large number of plants growing in the 
Mj’^sore jungles which furnish fish poisons and it has been demons- 
trated already that some of these are effective as larvicides for 
mosquitos and for use as sjirays against plant lice. It also appears 
Xirobable that they can be used for the making of sheep dips and to 
kill insect ectojiarasitcs of other domo.sticated animals. An 
attempt is being made to isolate the active principle or principles 
of these fish poisons. Work of a somewhat similar nature is being 
done with seed which yields hydrocxmnic acid in fairly large quan- 
tities. Attempts are being made to use this to control insects 
attaclnng stored grain and other stoi'ed jiroducf-s and also as 
soil disinfectant. 

M 2 
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11. Useful insects. 

Lac. On the recommendation of the Indian Lao Association 
and the Government of Bihar and Orissa, the Government of India 
decided in 1930 to dissolve the Indian Association for Lac Eesearch 
and to transfer the future control of lac research to a Statutory 
Committee with powers to receive and expend the proceeds of 
the lac cess. A Bill to this effect was passed by the Legislative 
Assembly in July 1930. The Annual Eeport of the Indian Lac 
Association for Eesearch shows that at the Lac Eesearch Institute, 
jNamkum, Eanchi, the Avell-conceived programme laid down during 
the time of the previous review has made satisfactory progress. 
Not only have the agricultural, entomological and chemical aspects 
been studied further but the investigation into the physical charac- 
ters of shellac has made available knowledge useful to the consum- 
ing industry. A further development consists in a proposal to 
have this aspect of the subject studied more intensively in close 
proximity to the manufacturing areas. 

On the plantation side, seven host plants were studied and experi- 
ments on suitable systems of crop-rotation, pruning of the host 
plants and manuring were continued. The result of liming the 
soil under Acacia caieclm sliowcd an increase in the lac crop. A 
comparison of the yields of scraped lac from each of the peimanent 
manurial plots showed that the highest yield was obtained from 
the one receiving a complete manure (ammonium and potassium 
sulphates and superphosphates). On the bio-chemical side, the 
comparative study of good and bad lac hosts was continued "with a 
view to study the factors that influence the suitability or other- 
wise of a plant to serve as a host as well as the actual food require- 
ments of the lac insect and the depletion of these substances in the 
host plant. Experiments until cross infections so far indicate a 
marked improvement in the qualities of resin-producing efficiency, 
mortality and sex ratio. Work on the nutrition of the lac insect 
was continued by making chemical analysis of lac-bearing and non- 
lac-bearing shoots of various host plants, inorganic analysis of lac 
encrustation and insect bodies and periodical analysis of tlie soil 
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in a lao-growing area. It is Iioped in this way to obtain information 
concerning tlie actual food requirements of tlie lac insect and tbe 
depletion of these substances in the host plant. Eesults from work 
of tliis type should eventually yield data showong how frequently 
any particular host can be cropped without deterioration and also 
w^hat it is necessary to return to the plant in order to obtain the 
maximiun number of crops from it. 

On the technical side, an examination of the physical and cljemi- 
cal properties of certain stick lacs was undertaken and this should 
give valuable information as to the influence of the properties of stick 
lac on the properties of the manufactiu’ed product and, therefore* 
on tlie grading of stick lacs for different t 3 rpes of shellac. Another 
line of investigation that was taken up was to find out the effect 
of heat treatment on lac. This is a problem on which very little 
information is available and it is important, as the comparatively 
low softening point of sliellac militates against its use for electrical 
insulation puiiioses. Hence an attempt is being made to evolve 
a shellac which, while possessing the essential properties of ordi- 
nary shellac, has a much higher softening point. The results of 
the investigation of the action of water and various chemicals on 
shellac films prepared from various mixed solvents has been 
published. The general conclusion arrived at from an examination 
of the work in the factory was that vdth suitable supervision as 
regards cleanliness, etc., at least 70 per cent, of the shellac manufac- 
tured in India could be fines and superfines provided the stick lac 
was not more than a year old when it got to the factory. The 
actual cost of manufacturing such superfine lac would not be more 
than the cost of manufacturing T. N.’s, for the fluidify of good 
quality, young, stick lac, shortens the time of melting very consi- 
derably with appreciable saving in expense, and crushing and wash- 
ing losses are low. Unfortunately, however, so long as the price of 
shellac is fluctuating, the practice of storing stick lac for long periods 
will be resorted to and the ideal conditions whereby stick lac is 
cut, manufactured into shellac and exported to a cooler climate 
with as little delay as possible will not be realised. It is a point 
worthy of strong emphasis that stick lac, washed lac and shellac, 
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while stored in a hot climate are very rapidly pol 3 rmerising and 
deteriorating in quality and in three or four years are ahnost ruined 
for many industrial uses. This rate of pol 3 rmerisation is accelerated 
by increasing temperature. In cool climates it is relatively slow 
and in cold storage it is practically zero. It is obvious that, if the 
initial high fluidity of the lac is to be retained in the shellac, the 
time the material is kept in India, either as stick lac or shellac, 
should be reduced to a miuimiun and such storage as is necessary 
should be done in as cool a place as possible. It may be pointed 
out that this propert)’’ of high fluidity is of the utmost importance 
to the moulding and gramophone industries which take over 50 j)er 
cent, of the exported shellac. 

Investigation on the cnlomological side falls into two main 
groups, firstly the bionomics of the lac insect and secondly the 
insect enemies and friends of the lac insecl. and il-s host plants. A 
great deal of useful information has been acquired and made avail- 
able, one item of which is an improved and simpler method of 
forecasting emergence. The average annual damage by insects to 
the lac crop is said to be in the neighbourhood of 60 per cent, so 
that the investigation of insect enemies of lac is an extremely 
important problem. It is essential that their lifc-liistorics and 
relationsliip with the lac insect be thoroughly understood and such 
work has been an important line of investigation. Fortunately 
several predators and parasites of these harmful insects are also 
under study with a view to their exploitation in a good cause. 

IS. Sericulture. 

The sericultural industry in India is undergoing a jieriod of stress 
owuig to competition from China, Japan, France and Italy in the 
real siUc market and also severe competition from artificial silk, and 
the general policy of the departments in those provinces and States 
— Bengal, Madras, Mysore and Kashmir — ^is to show the rearer 
how to lower the cost of production sufficiently to be able to meet 
competition. 

In Bengal there were twelve nurseries in 1929 and one less in 
1930, maimy engaged in the production of pebrine-frcc seed which is 
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partly sold direct to rearers for commercial cocoon production and 
partly to selected rearers (mostly passed students of the serioul- 
tural schools) who carry out one multiplication under departmental 
sujjor vision before selling the produce to the ordinary rearers. The 
produce of govcrnmciit nurseries was 16 tons in 1929 and 22 tons 
in 1 930, while that of selected rearers was 22 tons in 1 929 and 21 
tons in 1930. The total production now represents about hall the 
i-otal sericultural seed requirements in Bengal. The Departmeut 
is now in a position to make recommendation regarding the effect 
of manuring on increasing the production of leaf and cocoons. 
Artificial farmyard manure was manufactured on a practical 
scale at all nurseries and there was universal tesi-imony to the 
value of this method of utilizing all refuse organic matter at so low 
a cost. Staliiliscd bleaching powder was successfully used as a 
disinfectant instead of formalin. Now a rearer can thoroughly 
disinfect his rearing shed and apparatus at a cost of one or two 
annas. Pure strains of the race Cliotopoulu have l)ccn obtained 
which seem to do well in the environment' where their ancestors 
cxisled but not elsewhere. On this account each nursery is trying 
to rear its own special strain. 

Eri which feeds on castor appeared to have prospects in Howra, 
Bogra and the Chil-tagong Hill tracts .where rearers prefer it because 
the food plant is less liable to be eaten by cattle. 

A scheme for modernizing the reeling, doubling and twisting 
machinery of the Berhampore Silk Weaving Institute was drawn 
up with a view to making the Institute a nucleus for such unprove- 
ment of Bengal silk as will enable it to comiicte on equal terms mth 
imported yarn. During 1929-30, 1,682 cases of epidemic disease 
were reported of which 1,460 wore successfully checked, representing 
a saving of about lls. 44,000 to the rearers. The corresponding 
numbers in 1930-31 were 1,471, 1,289 and Rs. 68,000. The failures 
were entirely due cither to negligence of the rearers or to delay in 
reporting the outbreak. The operations of the sericultuiist de- 
monstration staff in the villages continued and the Bengal Oo-opora- 
tive Sillc Union continued to flourish. 
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On account of the low prices and unfavourable seasonal condi- 
tions the area under mulberry in the Mysoee State declined from 
46,572 acres in 1928-29 to 43,634 acres in 1929-30 and then to 
42,880 aciDS next year. To meet the situation, the Department 
intensified its propaganda and sericulturists were advised to lower 
the cost of production by restricting their rearings according to 
leaf-supply, by using quicker and higher yielding cross-bred strains 
and by timely attention to cultural operations. The government 
grainages supplied to silk farms and sericulturists 9,79,000 D. F. 
layings during 1929-30 and 12,17,650 during 1930-31 ; of these 
hybrids and pure races amounted to 3,24,015 in 1929-30 and 
2,97,832 in 1930-31. 

The preparation of cross-bred layings was handicapped for want 
of a sufScient supply of pure foreign races but arrangonents have 
now been made to obtain fresli stocks every year. In addition to 
government gminagcs there were 5 aided grainages in 1928-29, 11 
next year and 13 in 1930-31. These grainages in their turn supplied 
298,048, 089,207 and 1,241,456 of lajdngs in the respective years. 
The 400 selected rearers in 1929-30 and 490 in 1930-31 put on the 
market 140 lakhs and 350 lakhs respectively of prepared cocoons. 

Experimental work was continued at tlie Central Eaim at 
klysore and Chennapatna on tlie rearing of foreign races and 
hybridization. The eggs of new races obtained from Japan gave 
unifoimly good results by themselves as also in combination nith 
the Mysore race. Exiierunents with the hybrids were continued 
and work was started to improve the Mysore race by selection. 
Rearing experiments with mulberry leaves plucked early in the 
morning and late in the afternoon showed that the afternoon leaves 
were more nutritious than the morning leaves. Experiments in 
mulberry cultivation consisted of grafting of several foreign varie- 
ties on Mj^sore mulberry, mammal experiments, improvement of 
the cultural operations, isolation and multiplication of local male 
mulberry and sprajing experiments nith a solution of potassium 
sulphide to eradicate mildew in mulberry. The Japanese varieties 
of mulberry have been propagated by morcottage, layering and 
budding as it ivas found difficult to jiropagate them by cuttings. 
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Experiments were started to study tke quality of silk produced 
by the cocoons of several combinations witli foreign races. Faci- 
lities were given for training in the several farms of tbe Depart- 
ment, tbe trained men being encouraged to start aided grainages. 

Owing to tbe continued depression in tbe silk trade, tbe Depart- 
ment bad to increase tbe amount of sericultural loans during the 
year 1930-31, the total sum advanced being Rs. 12,715. The 
Mysore Silk Association took an active interest in the advancement 
of sericulture in tbe State ; it organised a co-operative society for 
tbe joint sale of sillc produced at tbe domestic basins and issued 
a fortnightly bulletin giving market prices of sillc, cocoon, etc. 

In Madras work was confined to cidtural experiments of miil- 
berrj'', fij’^bridization and distribution of disease-free seed. A 
number of successful crops of French univoltine and Mysore races 
were raised at Conoor. Tbe Hosur Silk Farm, started in 1929, 
raised successfully in 1929-30, 31,120 seed cocoons and in 1930-31, 
2,90,343 cocoons from which disease-free layings were prepared and 
sold to rearers. 

Tbe peripatetic rearing party stationed in Kollegal district, 
continued to render assistance to tbe rearers by moth-testing at 
their bouses, giving instructions in tbe use of microscopes, assisting 
literate rearers in tbe starting and maintaining of grainages and in 
tbe installation of improved types of reeUng machinery. 2,34,999 
layings in 1929-30 and 1,89,843 in 1930-31 were tested by tbe party. 

-In Burma tbe sericultural operations are centred round tbe 
nurseries at Maymyo, Mandalay and Paulckaung in tbe Prome 
district. Tbe main work of Maymyo nursery is to receive superior 
foreign races of univoltine sillr worms for crossing udth indigenous 
multivoltine races. The hybrids produced at this station are 
reported to have largely replaced tbe local multivoltine land. Ex- 
periments on tbe pruning and manuring of mulberry were also 
carried on. As a result of tbe observations made by tbe Ento- 
mologist duriug bis study leave in Japan, tbe practice of tbe grafting 
of mulberry has been introduced. During 1930-31 ten races were 
imported from Japan and were maintained in addition to tbe several 
crosses produced at tbe station. Two-tbousand-six-bundred-and- 
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sixty seed cocoons and 120 layings in 1929-30 and 5,355 seed 
cocoons and 608 layings in 1930-31 were supplied from this 
station. The nursery at Mandalay is maintained to transfer the 
Avorms from Maymyo to a warmer climate in the cold Aveather. 
The Paukkaung nursery AA'as opened A\ith the idea of resuscitating 
the sillc industry Avhich once flourished in that locality, but 
several of the attempts made by the Department to give a 
training in sericulture to the local peojilc have so far proved a 
failure. The Mission nursery at Leilctho continued to function 
with the assistance of the Department, 

Assam. The Sericultural Section of the Industries Department 
maintained tAA'O sericultural stations, one at Titabar and the other 
at Shillong. Three s23ccies of sillf AA^orms u'ere roared at the Titabar 
Station, viz., Eri., Pal and 31vga, and the yield records showed that 
in regard esiiecially to the unwoltinc French brood, the Shillong 
stock gave much better 3’ield in the number of cocoons and the silk 
content than the Titabar stock. The Shillong Station appears to 
be particularly suited for rearing purposes ; a univoltine variety 
which gave a yield of 14*5 gnus, per 100 cocoons at the Titabar 
Station, gave at ShUIoug an yield of 38 grms. per 100 cocoons. 
As a result of the successful propaganda Avork conducted by the 
departmental staff, silk-rearing is reported to be extending in the 
province. 



CHAPTER IV 

AGEICULTVRAL ENGINEERING. 


1. Hydraulics. 


Id the Un)ti51) PaovJNrKis where Ht-ruiner tubc-we]l construction 


has I)ocn in progress for se^'er.nl years and where 218 large tube-wells 
.suitable for jiowcr juinijung plant and about 200 sniallcr ones have 
bctin instalh.'d for piivate individuals, tins Engineering Sc^etion l)as 
been coniplclel}" reorganised and is now in a better ])osition to 
undertake its work jiromj)tly and tdTeetivcly. Li 1028-20, the 
juini))or of tub('-wclls construct od was 71, cojujnising 27 t ubo-wclls 
of G indies and over and 11 smaller ones. In 1929-30 the total 
number was 30, consisting of 17 tn))c-W('lls of 5 inches and over 
and 22 .strainei wells of 3^ imdies. In 1030-31, 12!) projects were 
complelcd consisting of 31 iubo-wdls of 6 inches and over, and 96 
of 3j| inches, while 1115 projects comprising 70 iubc-wclls of 6 inches 
and over and 70 strainer wells of 3*2 inches were in jnogrcBs. The 
siTi.'dlcr outturn of work in 1020-30 was attributable to a large 
extent (-<; tlic lack of laicaoi allotments duo to the very large amounts 
of tahavi loans given out for .seed ami b\illocks. in 1030-31, a 
.substantial improvement was shown in the volume of work rnider- 
taken. The most successful tube-well in 1929-30 was a lO-inch 
diameter wojk witli a disdiarge of 533 gallons per minute and a 
characteristic of C2’71 gallons per minute per foot depression, and, 
again, in 1930-31 a JO-incli well with a discharge of 894 gallons per 
minute ajid a depression of IS feet 6 inches. On calculating the 
running costs of tube-well installations, it has been found that the 
bigger wells are dicaja*r than the sinall onc.s, the cost of water being 
0*68 annas per thousand gallons in the last-mentioned well. 
Tiic following important projects were on a more ambitions nature 
than those hitherto undertaken, vh., a tube-well in hloradabud to 
irrigate 4l square miles, a pumping scheme on the Bliakta river 
to control 1600 acres, another on the Ken river for 1000 acres, a 
third on the Pathri river to commaud 960 acres and a fourtli on the 


( MO ) 
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Eapti river for 650 acres. Tlierc is immense scoiie for private 
irrigation scliemes of tins land from rivers, tliongli witli the excep- 
tion of a few in Gorakhpur district there are practically none in the 
province. Tenders have been accepted, for the electrification of 
tnbe-wells in the electric grid area and it is anticipated that the 
successful completion of these installations will make electrification 
of tuhe-wells more popular. 

With the introduction of the “ Brownlie ” slip ‘stramers, and 
lattei’ly the “ composition ” sliji strainer, the yields of many wells in 
the Punjab have been increased from one hundred to three hundred 
per cent. This success has created a rapidly growing demand for 
small power plants and active propaganda has been engaged in, 
to encourage this sj^stom of water lifting. At the same time the 
paramount importance of installing plants wliich cannot withdraw 
more water than the well will safclj’’ yield, has been impressed on 
land-owners. After many years’ experience of sub-soil water-flow 
ill the Punjab alluvial deposits, the Agricultural Engineer feels that 
he is in a position to determine with exactitude the discharge of 
water which can be taken from ordinary wells augmented by 
strainer tubes. Three deep trial bores were made, in one ol which 
a plentiful supply of water was tapped at a depth of 404: feet but 
in the other two taken domi to 332 feet and 509 feet, respectively, 
no suitable water-bearing stratum was found. The demand for the 
installations of small pumping plants in the Ferozepore Sub-Divi- 
sion has steadily increased and several bores preliminary to such 
installation were made. Yields of water varying from 3,000 to 
15,000 gallons an hour were obtained from Avells bored for this 
purpose under heads in no case exceeding the critical limits of the 
sub-soil. It is expected that tliis type of work will increase to a 
great extent, when cheap electric power from the Mandi Hydro- 
Electric Scheme becomes available. In Bihar and Orissa, 24 
tube-wells were installed in 1929-30 and 25 next year, of which 6 
were 6 inches and over. There was some demand for power pump- 
ing installations on river banks and several portable pumping sets 
were supplied for the purpose. In Bombay, several power pumping 
plants were installed for cultivators and also at Government farms 
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and schools, wherever there was a possibility of demonstrating a 
power pumping unit. 

3. Well-boring. 

In most provinces tlic agricultural departments continued to 
maintain a stall for tlic improvement of village wells by boring and 
for trial boi’cs in connection with tlic construction of new masonry 
wells for irrigation and general agricultural purposes. 

In the United Provinces, the number of borings made in exist- 
ing and in propo.scd wells was 1,543 in 1929-30 with 1,137 successes 
and in 1930-31, 1,442 witli 1,070 successes. The total number of 
wells bored by the department up to date is 27,243. 

1’lie average co.st per acre, assuming that ten acres arc irrigated 
per well, was Es. 34 in 1929-30 and Rs. 36 in 1030-31, and running 
costs ranged from annas 0 to Es. 3-8 per acre of water. These 
figures bring out the fact tliat, except where the lift is small, such 
installations are only profitable in an intensive sysiem of agricul- 
ture wlicro valuable crops like sugarcane and tobacco arc grown. 

The system of carrying out i^sts on each Nvell both beforo and 
after boring has been adopted in oidcr that a definite measure of 
the improvement enbeted ma}'- be available. Tliis system is already 
in jrractice in tlic Punjab where no boring is reported as successful 
unless tlie supply is increased by at least 20 per cent. In this 
province, 935 wells were bored in 1029-30 of wliich 786 were success- 
ful, while next year 887 were bored w’ith CSC successes. In 1929-30, 
475 of the wells were fitted with an average of 13'9 feet of struincr 
and in 1930-31, -149 wells had an average of 14'5 feet. This show’s 
a Umdency on the ])art of \yc 11 owners to use greater length of strainer 
in the hope of obtaining a greater yield. In Bihar and Orissa, 
the number of open small borings in 1029-30 was 323, of wbicb 238 
w’ore successful and next year 222 of which 107 were .succcspcs. 
Porty .small bores liacl to bo abandoned a.s rock was met close to tlic 
surface. I^roposals have been made for a small rock-drilling jilant 
to investigaE? ]>ossil)iiitics in the C'liula Eagpur Uivision and 
adjoining areas. In Bojjhay, 78 Imrings were made of which 17 
wTiie unsuccessful. A good many were roipiirod for drinking water 
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rather than for irrigation, and boring was carried out under very 
difficult conditions, most of the unsuccessful ones being due to 
boulders. Boring operations in Bombay were closed doAra in 
November 1930 owing to financial stringency. An efficient soil- 
sampling outfit portable on a camel and having a collapsible folding 
derrick was designed for soil-sampling in Sind, where samples down 
to thirty feet were required in large numbers. 

3. Lift Irrigation and Water-lifts. 

The installation of the larger size tube-wells already referred to 
involved the pro-vdsion of suitable j)ower pumping plants. In the 
Punjab, lift irrigation formed a special division of the Agricultural 
Engineer’s Section under the charge of an Executive Engineer. The 
Division deals primarily with the investigation of the possibility of 
irrigating areas not commanded by canal water either by means 
of tube-wells or pumping water from rivers. The work embraces 
the preliminary survey of the area, preparation of plants and esti- 
mates for the projects. During the four years of its existence, this 
Division collected some very valuable data regarding the flow of 
water through fine gravel and certain extensive schemes for the 
irrigation of large tracts of land in various districts of the province. 
Owing to financial stringency it was abolished in 1930. The pos- 
sibility of driving a Pemian wheel by electric power was investi- 
gated but so far the cost of rcduction-geans was so liigh that atten- 
tion was turned to the evolution of a centrifugal tubular pump for 
small discharges, and a pump has been designed and made up which 
will be tested and modified as found necessary in the coming year. 

In Madras the Industrial Engineer erected 49 and 46 pumping 
plants in the two years 1929-30 and J 930-31 as against 51 in 
1928-29, bringing 605 and 785 acres under irrigation. 304 and 
298 power pumping jilants were inspected and overhauled by 
his stall luidcr the Industrial Department’s maintenance scheme, 
under which the owner pays Bs. 10 per annum for three 
inspections. In Bihar and Orissa two power puraj)ing plants 
were erected in 1929-30, one delivering 20,000 gallons per hour 
and the other 38,000 gallons. Next year, two similar plants were 
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installed. The success of the demonstration with the portable 
pumping sets is creating a demand for this class of water-lift. 
In the Central Provinces a crude-oil engine driving a 3- inch 
centrifugal pump was installed to lift water 66 feet to irrigate 
12 acres for sugarcane, oranges, plantains and vegetables. 

4. Improved Water-lifts for Bullock-power. 

The Persian wheel made of metal received attention in the 
Punjab, Bihar and Orissa, the Central Provinces and Bengal.. As 
a result of testing 69 various patterns in the competition mentioned 
in the last Eeview, a metal wheel of a high standard of efficiency 
and a reasonable price has been achieved. 

In Bihar and Orissa 26 Persian wheel pumps were sold by the 
department. Here, too, improvements have been made in the 
design and a number of local foundries have taken up the manu- 
facture. Private manufacturers report that the demand for the 
Sabour type of water-lift has increased so considerably that the 
price has been reduced. 

In the Central Provinces, Persian wheels are begnming to 
gain popularity and the department erected twelve of them. In 
Bengal an improved bullock-driven pump for irrigation where the 
suction lift does not exceed 20 feet and another for lifts up to 60 
feet as well as two types of Persian wheel for small and large 
bullocks have been designed. In Madras, improvements to the 
roll-easy mhote wheel by providing it with a steel sleeve race and 
roller-bearings and to the circular mhote, so populai' in South 
Arcot, were under consideration. 

5. Embankments and Channels. 

Few things in Indian farming offer a better field for useful 
work by the departments of agriculture than permanent improve- 
ments to the land. This is especially the case in undulating coun- 
try where a large percentage of the annual rainfall runs off the field, s 
into the nullahs carrying with it much fertile soil. Both in the 
prevention and checlring of erosion, in the carrying out of small 
irrigation projects and hi economical distribution of water, a sur- 



184 AaRICULTUEAl OPERATIONS IN INDIA, 1929-30 AND 1930-31 

veying staff that can take levels and design simple works can 
render material aslstance to the cultivators. In Bombay four 
Bunding Officers assist the public in this way. They prepare 
small projects with plants and estimates for indi\nduals and groups 
of individuals and their services are in such demand that a large 
increase of staff could be very usefully employed. In 1929-30, in 
the Bijapur district, plans and estimates were prepared for 32 
bunding schemes, costing Es. 41,800, in 30 villages and for 14 
reclamation schemes of small nala beds, costing Es. 17,100. In 
Belgaum and Dharwar districts, 45 bunding schemes, dealing ivith 
700 acres in seven villages, w’ere prepared. A large joint scheme 
dealing with 313 acres at Tallur is under j>reparation. In the 
Deccan where there is only one bunding officer, 71 direct applica- 
tions from the public and 34 through the Eevenue Department were 
received. In Khandesh and Nasik, where this land of service has 
only recently been organized, the bunding officer has dealt with 
61 schemes. In 1930-31, projects were prepared for 36 sclicnies, 
located in 26 villages, estimated to cost Es. 36,726. In the Belgaum 
and Dharwar districts, taken together, 22 projects, estimated to cost 
Es. 16,700, were prepared ; in the Khandesh and Nasik dmsion, 
36 projects and in the Deccan, 28 projects, while in the last named 
another 110 applications were on the books to be dealt with in the 
future. Similar work but on a smaller scale was undertaken in 
Bihar and Orissa, the United Provinces and the Punjab. 

6. Agricultural Machinery. 

Another activity that has occupied the attention of all agricul- 
tural departments is the development of cane-crushing machinery. 
With the spread of the now Coimbatore high-yielding canes in 
northern India, the limited capacit)'’ of the three-roller bullock mill 
is a serious handicap in those canc-gi'owing areas where white sugar 
factories do not exist and this has caused the departments in the 
Punjab, United Pro^^nces, Bihar and Orissa and Bengal to pay 
much attention to small power-driven sugarcane-crushing mills. 
Already several such mills are on the market and many of them are 
in use, but none is cousideTcd to he quite satisfactory. For experi- 
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mcnts in devising a satisfactory small power cane-crusliing mill, the 
Imperial Council of Agricultural Kesearch in 1930 made a 
grant of Rs. 8,000 to each of these four provinces. In the 
Deccan canal zone alone 81 mills of this kind were working during 
1930-31 and that gives an indication of the demand that has sprung 
up. Progress has been made, too, in the design of many agricultural 
implements. In Madras, the Research Engineer was provided 
with a well-equipped workshop which should enable him to carry 
on his investigations unhampered by lack of space and equipment. 
As a result of his work the range of ploughs suitable for dry land 
conditions has been limited to two types, a light plough of the 
Meston tjqpe and a medium plough of the Monsoon Chattanooga 
or Punjab type. These are for ordinary conditions where the 
draught is limited to one pair of poor bullocks or one pair of reason- 
ably good bulloclcs, respectively. With a view to aim at good 
quality of work and service, almost all ploughs in use at several 
of the agricultural stations are being fitted up with short beams 
and double-handles. Avery’s Hindustan plough was subjected to 
a further trial in wet lands. The consensus of opinion was in its 
favour as the output of work is 30 per cent, more than that of the 
Meston plough, but its price being on the high side prevents culti- 
vators from purchasing it in large numbers. An improved auto- 
matic seed-drill is under trial. Another item of work that has 
received considerable attention is the construction of an improved 
type of bullock yoke. A suitable design has been worked out, 
but like most other contrivances which are to be placed before the 
cultivator for liis acceptance, it has to bo made to a price before its 
greater mechanical efficiency will appeal. As its competitor is a 
log of wood, this is the more difficult part of the problem. Difierent 
types of hand-driven groundnut decorticators and chaii-cutters 
were tested. In Bombay a modified improved seed-drill w^as 
granted a patent by the Patent Office, Calcutta, in 1930 and was 
further improved. This drill is designed to sow any land. of seed 
to any depth up to six inches, for a seed-rate varying from 3 to 80 
lbs. and for roivs at varying distances apart. A new winnower, 
fitted with sieves to deal with bajra, jowar, rice and wheat, was put 
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through exhaustive trials with good results. Similar research was 
in progress on harrows, hoes, ploughs and a groundnut harvester, 
while a cotton-stalk extractor received special attention. A new 
material called Tramotex Steel for the construction of implements 
was tested with promising results. A power chalf-cutter was de- 
monstrated at five centres for preparing jowar for storing in silos. 
In Bengal several models of improved iron ploughs suitable for 
ordinary cattle have also been produced by the Agricultural Engi- 
neer. Of these “ Sobkam No. 2 ” seems certain to be widely used 
and the price, complete with hardwood frame, is only Be. 5-8-0. 
This “ Sobkam ” is, therefore, much the cheapest iron plough on the 
market, and while it approaches the ordinary country plough in 
price, it can safely be said that it is not only two or three times as 
efficient, but that it will last at least twice as long. The “ Sobkam ” 
plough is now being used at all Government farms, but orders are 
also coming in from the public, a phenomenon hitherto without 
precedent in this province. Improved boiling-pans for ^wr-making 
were also under trial. In the Punjab work was carried out on the 
production of a suitable small winnower, baling press, and flame 
guns for the destruction of locusts. In Bihar and Obissa the 
improved Bihar ploughs, cultivators and ridge ploughs have become 
popular ; 1,381 were sold in 1929-30 and a somewhat smaller number 
next year. A modified Egyptian Norag, which is extensively used 
for threshing wheat in Egypt, was made and tried at Sabour with 
good results. In Buema the Agricultural Engineer, who was 
appointed in April 1929, naturally spent some time in becoming 
familiar with the problems awaiting solution and has taken up the 
improvement of the seed-driU, winnower, an all-metal light water 
screw, detachable points for plough shares, and gur furnaces In 
the Cbntbal Pbovinces, too, an Agricultural Engineer was 
appointed and has already successfully improved the Akola hoe and 
modified a groundnut decorticator so as to reduce breakage in 
shelling. At the Institute of Plant Industby, Indobe a new 
lidger for the interculture of cotton. and other crops was evolved 
and already 629 have been sold. Tn Mysobe a smaller type* of 
Mysore plough and a Kolar Mission -plough have - been made of 
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Bhadravati iron with tlie steel parts obtained from abroad, 
as no steel of the desired quality is now manufactured in India. 
A new seed-drill for ragi to regulate the seed-rate was under trial, 

7. Mechanical cultivation. 

The Burma Shell Oil Storage and Distributing Company of India, 
Ltd., has material]}’' assisted the development of mechanical culti- 
vation in India by undertaldng experiments in conjunction with 
provincial departments of agriculture. At first they carried on 
ploughing dcmonstiations in Bengal, Madras, Sind and in several 
States, but afterwards concentrated their activities, so far as tractor 
ploughing was concerned, to a few areas and to definite problems 
•in order to obtain data of value. At Mirptulchas in Sind they 
ploughed about COO acres on contract. ^Yhile this work was in 
progress, the Bombay Government had decided to open six experi- 
mental farms in the Barrage area in Sind, that were to receive water 
ill March 1932, and gave the ploughing to this company on contract. 
Different types of tractors were used and various implements. In 
the Dharwar district they also investigated the problem of the 
eradication of deep-growing weeds by deep ploughing with motor- 
tractors as opposed to the cable system. Here too several types of 
tractors, both kerosene and Diesel, were tried and mould-board 
and disc plouglis wore used. Altogctiier 487 acres were ploughed. 
Considerable interest was ai'ouscd and many enquiries for work as 
well as enquiries regarding tractors were received. Eeports were 
received of increased crop yields from various landlords whose 
land had been ploughed. The real test of the success of the work 
will be shown in a year or two, when it can bo seen whether 
the grass {Cynodon daclylon) is gi’owing again or not. At Baichur, 
too, in IIydbrabad Static 1,425 acres of black cotton soil in weed- 
infested areas were ploughed to a depth of 10 inches. Full cost 
statements wore kept to secure all the basal information necessary 
to provide for an accurate analysis according to the various cir- 
cumstances met with. The Company propo.ses to continue this 
line of investigation as it is only by exiicrience that the most economi- 
cal way of running large ploughing p]'ojeci.s can be discovered. 

N 2 
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All their results were discussed at meetings of tLe Imperial Council 
of Agricultural Kesearch. A tractor class was held with the help 
of the Company to give training to cultivators and college students 
in the handling of tractors and ploughs. A similar class for training 
in handling tractors, oil-engines and agricultural machinery was 
held in the Central Provinces. In the Punjab, Burma, Bihar and 
Orissa and Pusa work on tractors proceeded in the way of testing, 
and ao(]nirmg data of costs. The Bowler’s steam ploughing 
taoMe (double engine set) continued to be in great demand in the 
northern part of the Central Provinces and 927 acres were ploughed 
in 1929-30, but next year the area dropped to 690 acres due to the 
pinch of falling prices. In Pusa, too, the steam tackle was worked 
as before. 

8. Electricity in Farming Operations. 

At Cawnpore in the United Provinoes, experiments were con- 
ducted as to the relative cost of pumping, threshing and fodder- 
cutting. With a rate of 2*6 annas per unit for the first 900 units 
consumed per month and thereafter half that rate; preliminary 
experiments showed that the cost of the latter two operations was 
considerably less than it was when a kerosene engine was used. 
Now that seven districts in the United Provinces are covered by a 
grid ”, the problem of usefully utilizing electric power in farm 
operations has arisen. 



chapter v" 

Lms-STOCK. 


1. Prevention and Treatment of Disease. 

General Review. 

During tlic period under review tlie financial position deteriora- 
ted in India in sympathy with the rest of the world, with the result 
that the great expansion of provincial veterinary services which 
was recommended by the Royal Commission on Agriculture in 
India was impossible and in most provinces it was even found 
necessary to reduce the already strictly limited financial provision 
for such work. Reductions in staffs had accordingly to be made and 
the steady increase in tlie numbers of hospitals and dispensaries 
which is required for the gradual expansion of provincial veteri- 
nar)’- departments could nowhere be undertaken. Similarly the 
strengthening of the research staff of tlie Imperial Institute of 
Veterinary Research, Muktesar, and at veterinary colleges, which 
is so urgently necessary, could not be carried out and in some ins* 
tances the work in progress had to be closed down for want of 
funds. 

Various measures were, however, taken to organize research work 
on a basis from which greater efficiency should result and expansion 
should be easier in the future. 

For example, arrangements were completed for the separation 
of the work of the serum production station, located at Izatnagar 
where new^ buildings arc now nearing completion, from the 
research work carried out at the Mulctcsar Research Institute itself 
and preliminary steps were taken to organize the staff of this 
Institute into sections each to deal Avith a definite class of work. 

Moreover, with a view to organizing systematic field investiga- 
tion of local disease conditions, in provinces and states, funds were 
granted by the Imperial Council of Agricultural Research for the 
employment of a specially trained veterinary investigation officer 

( 189 ) 
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m each major province and state affiliated to the Council. These 
workers should in time provide more precise information on the 
prevalence and control of a great variety of diseases the investiga- 
tion of which has not hitherto been possible owing to lack of 
specially trained staff. 

The number of cases treated during the period, in hospitals and 
dispensaries and on tour, showed a steady increase from 3,411,932 
in 1928-29 to 3,841,266 in 1930-31, and there is evidence that this 
work is being more and more appreciated as it becomes better 
understood ; while castration by the Burdizzo method is also 
increasing steadily throughout the country. This work is of great 
value as a measure of livestock improvement, but much more is 
still required to make the position satisfactory. 

The recorded mortality due to rinderpest was high during 
1929-30 but the incidence of contagious disease of all 
kinds showed an appreciable fall in 1930-31. Binderpest was 
still the main cause of mortality but might have been less had not 
the control of this disease by inoculation been considerably handi- 
capped in certain provinces, owing to their inability to purchase 
the quantities of serum required to deal effectively with the large 
numbers of outbrealcs which occurred, as a result of a fresh wave 
of infection which passed over nude sections of the countr)’’ durhig 
the year 1929-30. The endeavours which have been made during 
the past two years to cheapen the cost of sermn production at 
the Izatnagar Station are however proving successful and should 
result in considerably reducing the price at which this product 
can be supplied in future. 

Various methods of anti-rinderpest vaccination, which have 
been to a certain extent adopted in other countries, have been 
under investigation at the Muktesar Institute but the results so 
far obtained do not indicate that any one of these methods is Idcely 
to prove entirely satisfactory for dealing with the disease under the 
conditions which obtain in India. Observations at the Imperial 
Institute of Veterinary Research, Mulctesar, and recently in the 
provinces, indicate however that a method of vaccination against 
this disease, with goat virus of reduced virulence, which has 
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been maintained at the Mulctesar Institute since it was first fixed on 
goats by Dr. Edwards in 1926, may prove a cheap and satisfactory 
method of dealing with rinderpest in India, particularly among the 
highly immune cattle commonly met with in the plains. Very 
encouraging results have been obtained, both at Mulctesar and in 
the provinces, from field inoculations carried out on plains cattle 
to test the practicability and safety of producing a lasting im- 
munity in such cattle by vaccination with this virus and similar 
inoculations, with goat \drus alone, on calves having a proportion 
of European blood and from immune dams, have been tested with 
satisfactory results. These preliminary tests, odl plains cattle in 
dilferont parts of India and on a certain nmnber of calves of mixed 
European and Indian blood, indicate that this virus can bo employed 
with safety for inoculation in such animals without the simul- 
taneous administration of a protective dose of serum, and more 
extensive tests of this system of vaccination arc now in progress. 

Sliould this prove a satisfactory means of protection, generally 
applicable in the field, it would be of great economic value to India, 
both by reducing mortality and by doing away, to a large extent, 
with the necessity for the use of protective serum, the cost of which 
has in the past been a heavy drain on the severely limited funds 
available for such work in the provinces. 

Under money grazils znadc by tlie Imperial Council of Agricul- 
tural Research arrangements have been made for the employment 
of veterinary disease invc,stigatmg oflicers for the major provinces 
and Indian States, This investigation staff, distributed over the 
whole of India and properly employed, should be of great value in 
assisting Directors of Veterinary Services to test new methods 
of disease control as they become available and to carry out the 
precise field investigation which is so urgently required regarding 
the many obscure causes of ill-health and degeneration of stock 
which occur in India. 

Steps were also taken by the Imperial Council of Agricultural 
Research during the period under review to drafl. an all-India Act 
for the control of contagious disease, and provincial governments 
were approached with definite proposals for adopting measures to 
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improve the general standard of education and technical training 
at veterinary colleges throughout India. Such a raising of the 
standard of training of veterinary graduates has now become more 
than ever necessary in view of the fact that the duration of the 
curricula at veterinary colleges in other countries has recently been 
raised to a 6-year minimum course, it having been found that the 
very wide range of subjects which fully trained veterinary graduates 
now have to take, cannot be dealt with in less. Without courses 
of training of approximately equal duration it is obviously impos- 
sible to give the thorough training in pathology, bacteriology and 
scientific disease control wliich has now become a huge subject in 
itself and without a satisfactorily high standard of education it is 
impossible to take full advantage of such advances in scientific 
Imowledge which are of practical importance to scientific animal 
husbandry. 

The long duration and cost of such education and training must 
however entail a material raising of the standard of remuneration of 
proidncial and other veterinary staffs, from the very low standard 
which now obtains, if a steady supply of such higldy qualified officials 
is to be maintained. If better careers are not open to them than is 
at present the case, it cannot be expected that young men of a suit- 
able standard of education will undertake such costly education and 
technical training, and if it is decided that increased numbers of 
fully trained men cannot be paid at a reasonable rate, steps should 
be taken to increase their capacity for carrying out work in the 
villages by providing a subordinate class of stock-men, specially 
selected and trained to perform inoculations, first-aid treatment, 
and minor operations in the field. 

2 . Disease control in the Provinces. 

During the early part of the period under review there was a 
general recrudescence of rinderprat throughout the greater part of 
southern and central India. The incidence and mortality from this 
disease increased markedly during 1929-30 and though considerably 
reduced in 1930-31 the loss was still high. This heavy mortality 
was apparently to some extent attributable to the inability 
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previously mentioned of provinces to bear the expense of the large 
quantities of anti-rinderpest serum required to deal adequately with 
the wave of infection which passed over the country, particularly 
in 1929-30. 

In the Punjab, North-West Frontier Province, Baluchistan and 
Burma mortality was mainly due to other diseases of which hae- 
morrhagic septicaemia, black-quarter, anthrax and foot-and-mouth 
disease were the most important, haemorrhagic septicaemia being 
responsible for 46 per cent, of the total mortality in the Punjab 
in 1930-31. It was the main cause of mortality in that province, 
and the Director of Veterinary Services reports that this disease is 
increasing with tlie increase in water-logged areas produced by the 
extension of irrigation. The same remark applies to disease due 
to entozoal parasites and a proposal is now under consideration, by 
the Imperial Council of Agricultural Research, to finance a scheme 
for more intensive study of the causes and best methods of dealing 
with parasitic disease in such areas. 

In Baluchistan liver-fluke is reported to have been responsible 
for 74 per cent, of the total recorded mortality, and it is clear that 
extensive local investigation is required, in tins area also, to as- 
certain the best means of dealing with the problem under the condi- 
tions of live-stock maintenance which exist there, when suitable stafi 
and facilities for such work are available. 

In Burma sickness and mortality from rinderpest were consi- 
derably reduced, but foot-and-mouth disease was wide spread and 
caused a great deal of sickness and considerable mortality. 

The treatment of surra in equines and camels, by the intra- 
venous injections of suitable doses of Naganol, was carried out on 
a large scale, particularly in the Punjab, and this method of treat- 
ment is already proving a great boon to owners in areas subject to 
periodical flooding, where conditions are favourable to the propaga- 
tion of the insect vectors of the disease. 
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3. Veterinary Research and Investigation. 

Imperial Institute of Veterinary Research, Muktesar, and 
THE Imperial Veterinary Serum Institute, Izatnagar. 

Rinderpest. Systematic testing of the various vaccines used 
in other countries was continued at the Imperial Institute of Veteri- 
nary Research, Muktesar, but the results so far have not been 
sufficiently encouraging so far as Indian conditions are concerned, 
to warrant the extensive employment of any of these methods of 
control in the field. 

2. Attempts to develop a satisfactory potencj' test for anti- 
rinderpest serum have also not proved satisfactory but it is hoped 
that, as a result of investigations into the quantitative relations of 
the serum proteins, concentration of antibodies may be possible. 

3. An important observation was made in the course of routme 
testing of anti-rinderpest serum, viz.y that in a case of rinderpest in 
a hill bull, which had died 74 days after inoculation with rinderpest 
virus, lesions of chronic rinderpest were found and the spleen 
proved to be infective on inoculation. 

4. Other experimental observations showed that, even among 
highly susceptible hill Inills, rinderpest does not spread rapidly by 
ordinary contact with affected animals, liowever close, and that 
such animals are only infective for a few days following the initial 
access of fever. 

These observations are important in regard to the practical 
application of control measures against this disease and are being 
published. 

5. Work was continued on vaccines for the control of contagious 
equine abortion, haemorrhagic septicaemia and anthrax, and promis- 
ing results were obtained from experiments under talcen udth a view 
to improving the potency and safety of some of the vaccines 
hitherto employed. 

6. Other work, on the presence of toxic metallic salts in sera, 
showed that enamel or shellac-lined vessels are the most useful for 
storing such substances over long periods. 
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7. Work was continued in the special Johne’s disease herd, 
maintained at Muktesar for the investigation of this disease, and 
other investigations, carried out in the autumn of 1931, 
showed that a schistosome resembling S. spindalis, Montgomery, 
was present in specimens of tissues taken from all of the cases of 
bovine nasal granuloma available at the Muktesar Institute for ex- 
amination. This work has smee been confirmed in the laboratories 
of veterinary colleges in India and has been published. 

8. Other investigations were made into a peculiar form of 
congenital blindness in calves, extensively met with in certain 
areas ; upon the etiology of Bursatee ; and on pastcurella recovered 
from animals sufifering from a fonn of pneumonia. 

9. Eehniuthological studies for the control of fluke disease* 
carried out in collaboration with the Director, Civil Veterinary 
Depaj’iment, United Provinces, sliowcd tliat the snail Limmea- 
acuminata was the intennediate host of Fasciola gigmlica-, whicli 
causes lieav)’’ mortality of cattle in the Kumaon hiUs, and that tliis 
snail could be successfully destroyed by the ordinary methods 
adopted for fluke control, wliilc Danistol was liiglily cflicient in 
removing these parasites from their animal hosts. 

10. Other helminthological studies, upon parasites from cattle, 
elephants, goats and sheep, resulted in the discovery of a new round 
worm in a high percentage of cases of the goat pneumonia com- 
monly met with in the hills. 

1 1 . Tlic study of the disease due to P. gibsoni in dogs was con- 
tinued, and observations were made on the transmission of 
Anaphsma marginah and on the treatment of these diseases 
with a number of the newer drugs now available. 

12. The occurrence of a largo piroplasm resembling Babesia 
sergenti in goats was recorded for the first time in India, 

13. Malarial’ parasites {Plasmodium biibalis) were also found in 
the blood of buflalocs. 

14. Work was continued on tlie prophylaxis of experimental 
surra in cquines, and to perfect a serological test for this disease. 
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Punjab Veterinaby College, Lahore. 

16. Observations were made, in tbe Physiological Section, on 
the safe doses to employ and the therapeutic effects of a number of 
new drugs, in the treatment of specific fevers and helminthiasis in 
dogs. 

16. In the Hygiene Section an investigation, commenced 
in January 1930, into the miUc supply of Lahore was completed and 
an exhaustive report submitted to the Board of Economic Enquiry, 
Punjab. 

17. In the Anatomy Section work was continued in preparing 
notes and text-books on the anatomy of the ox, regarding which 
more intensive instruction was recommended by the Royal Com- 
mission on Agriculture in India. 

18. In the Medicine Section observations were continued on the 
routine employment of urinary tests for confirmatory diagnosis 
in certain diseases, and on the etiology of peculiar local conditions 
met with in certain areas. Further progress was made in the 
investigation of indigenous plants employed in veterinary medicine 
and some were found to contain active principles likely to be of 
value. 


Bihar and Orissa Veterinary College, Patna. 

19. Observations on nasal granuloma, made at this College 
during the spring of 1932, confirmed the findings, previously made 
at Muktesar, of schistosomes and schistosome eggs in the nasal 
growths which are the main feature of this disease. 


Bengal. 

20. In Bengal field e^eriments were undertaken in the use of 
the Muktesar fixed goat virus of reduced virulence, instead of bull 
virus, for the serum-simultaneous method of protection against 
rinderpest, and a number of young cattle of pure Indian blood were 
satisfactorily immunised by injections of this virus alone; in the 
course of a test of the safely of this method of vaccination for field 
work in the Province. 
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Madras Veterinary College Laboratory. 

21. Pathological Section. Laboratory experiments were 
undertaken for tke study of the methods of infection and of im- 
munization against anthrax and, as a result of further work on 
bovine lymphangitis, the organism associated with this disease 

' was identified at the Lister Institute, London, as B. 'pseudo-tuher- 
culosis rodeniium. 

Observations were also made on Pseudo-fowl pest and on the 
transmissibility of sarcomata and carcinomata in animals. 

22. The production of rinderpest virus was continued and 
arrangements were made to test the feasibility of manufacturing 
anti-rinderpest serum in Madras throughout the year. 

Work undertaken to test various vaccines used for the control 
of rinderpest in other countries had to be discontinued, however, 
because of an outbrealr of foot-and-mouth disease among the 
experimental animals. 

23. Parasitological Section. An extensive study was 
made of the seasonal incidence of cercariae in freshwater Mollusca, 
and new cercariae were found ; while the life-histories of ParampMs- 
tomum cervi and PiscJioederius elongaius were worked out. 

24. The finding at the Lniierial Institute of Veterinary Research, 
Muktesar, of schistosomes in cases of nasal granuloma, previously 
mentioned, was also confirmed at this College, in the spring of 1932, 
and a number of fresh parasites were added to the museum 
collection. 

25. Experimental observations were made on the transmission 
of surra and on other trypanosomes met with in Madras, and con- 
trolled tests were undertaken in the medicinal treatment of trypa- 
nosomiasis by means of Bayer 205 (Faganol), and of Theileria and 
other piroplasma infections "with a variety of drugs. 

26. In the Entomology Section a survey of the cattle ticks of 
the province was undertaken. 

Central Provinces. 

27. During the year valuable observations were carried out on a 
field-scale with highly encouraging results on the vaccination of 
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plains cattle against rinderpest by means of goat virus, originally 
obtained from the Imperial Institute of Veterinary Eesearch, Mukte- 
sar. These observations confirm similar observations on a smaller 
scale carried out in other provinces, and give hope that the process 
may be of great value in field immunization against rinderpest in 
areas where the cattle are highly resistant to this disease, as is ‘ 
usually the case in the plains of India. 

United Provinoes. 

28. Observations on the fluke control, carried out in collabora- 
tion with the Muktesar Institute, have already been referred to. 



CHAPTER VI 


1. LIVE-STOCK BREEDING. 

Cattle-Breeding. 

Li most provinces during the period under review difficulty has 
been experienced in carrjnng on the Avork already undertaken for 
the improvement of live-stock, and district boards, owing to financial 
stringency, were in mau}' cases unable to take tlic bulls which had 
been specially lired for them on Government farms. Consequently 
Government farms liavc been financially embarrassed by having 
to maintain Inills beyond f.hc normal period, since there is no 
demand for such bulls in the ordinary market, and this has 
become a serious matter both for the farms and for the steady pro- 
gress v/hicb is essential in all live-stock breeding. It is obvious 
that, it the supply of improved bulls is not maintained, there is no 
. ojition open to the breeders but to use such inferior animals as are 
available otherwise, and much of the advantage gained by the 
previous use of superior bulls is thus lost. Since most district 
boards receive grants from the Government for tlie improvement 
of stock and in some cases derive considerable revenues from cattle 
fairs, it seems clear that some arrangement should bo made by wbicli 
the bulls specially bred on Government farms for the use of district 
boards should be issued when ready for service in accordance with 
arrangements to be made by tlie provincial organization for the 
improvement of live-stock. UnlcvSS some system is put in force to 
ensure continuity, wdicuover financial stringency arises a severe 
check is likely to occur in the sj^tcmatic improvement of live-stock 
which, to produce results of any significance, must be continuons 
through a number of generations. 

The breeding of cattle for draught still continues to lie tlie 
main interest of the ryots throughout the country, but interest in 
the improvement oi cows for dairy jmrposcs is increasing and the 
demand for suitable bulls of the milch breed in certain areas has 

been greater than could lie met from the numbers available. TJiis- 
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is an encouraging feature because, in the absence of a local market for 
beef, tbe successful development of live-stock industry in India 
must depend very largely on tbe development of a dairy industry 
apart from that which already exists near the big cities. 

According to a careful estimation recently made by the Impe- 
rial Council of Agricultural Research the cash value of the dairy 
products of India amounts, even in the present undeveloped state of 
the industry, to over Rs. 800 crores a year, and medical opinion is 
unanimous that, in the interests of the health and development of 
the people, the consumption of such products ought to be at least 
doubled. 

This industry is therefore one of the most important individual 
industries of the whole world and one on the industrial development 
of which far greater expenditure of public funds would be warranted 
than at present. 

Figures recently obtained from the Mitary Dairy authorities 
show moreover that, with proper breeding control and management, 
some of the best Indian breeds may be very rapidly graded up, by 
selection, in butter-fat and milk yield and that such improved 
pure Indian daily cattle are the most economical producers 
of Tnilk and butter-fat in India at present. Their results show that 
buffaloes are able to compete favourably with ordinary cows, and 
possibly with improved cows, only in areas where an abundance 
of coarse forage is available, but otherwise high grade cows of Indian 
milch breeds are already, after only a comparatively few years of 
selective breeding, able to hold their own, under suitable conditions 
of management, in regard to the over-all cost of milk and butter-fat 
production. Pure-bred Indian cows^producing up to seven or eight 
thousand pounds of milk in a lactation, are to be found and this is 
recognised by practical dairymen in other countries to be as high 
an average yield as it is usually possible to mamtain in commercial 
dairying, since the very high-yielding cow, owing to loss of constitu- 
tion, increased susceptibility to disease, sterility and other factors, 
is not generally so suitable for the ordinary conditions of dairying. It 
seems, therefore, that with proper development there is no reason 
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wJiy suitable purc-bred Indian milcb cattle sbould not very soon be 
graded up, by selection, to compete favourably with imported and 
cross-bred cattle, talcing into consideration tbe extra expense in- 
volved in tlie importation of bulls of European blood, and tbe diffi- 
culties wbicb arise, in regard to increased susceptibility to disease 
and the disposal of cross-bred cattle, wbicb in any case sbould not be 
retained for breeding purposes. 

In tbe Punjab, work was continued to segi’cgate out milking 
strains of two types from tbe existing herds, vis., the wliitc ITariana 
typo and tbe grey ITissar typo, and quite encouraging yields have 
been obtained in some of tlie best cows thus selected. This work 
is of im]iortance since it is evident that good milking strains exist in 
both of those breeds and there is a definite shortage of the Hariana 
type in particular, as milcb cattle owing to tbe constant drain 
on tbe best cows, wbicb are sent to })ig cities such as Calcutta and 
Bombay and usually go to tbe butcher after completing one lacta- 
tion. Consequently tliere is a definite danger that the best milk 
strains will eventually be lost unless adequate official steps arc taken 
to encourage preservation of breed by systematic breeding of tbe 
best strains available. 

One of the difficulties iu carryijig on work of fJiis land, at isolafod 
farms snob as Hissar for instance, is tlie difficulty of disposing of 
milk and dairj'^ products at satisfactory prices, and this is a matter 
wbicb local Governments sbould take up witli a view to 
dcvelojung co-operative measures for collecting milk in rural areas, 
where there is no city demand, and disjiosing of it to the best advant- 
age either as fresh miUc, condensed milk or in some otlior form. 

Work was continued on the grantee farms on the same lines 
as before and in one case, where a pure Saliiwal herd is main- 
tained, valuable brooding bulls were made available free of 
cost for employment as stud bulls in suitable areas. On other 
grantee farms the results liave not been generally satisfactory, but 
a scheme is now being developed to improve tbe class oi cattle on 
small holders grants by siippl3dng suitable bulls at Government 
expense for the service of selected cows. 


0 
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In these operations, cows giving 2,000 lbs. of milk only in a 
lactation had at first to be accepted because better cows were not 
readily obtainable but already, with better feeding and care in 
mating, such low-pelding cows are being rapidly eliminated, and 
yields as high as 7,679 lbs. in a 300-day lactation have been recorded. 

One-day village cattle shows, in which cash prizes are awarded 
to owners of selected cows, bulls, or young stock, are said to be a 
great success also, as breeding propaganda, in districts where it has 
been possible to take up such work. 

In Bihar and Orissa breeding work was continued at the cattle- 
breeding farm attached to the Patna Veterinary College on the 
same lines as before, but the lives-tock improvement work under- 
taken by the agricultural department has been much interfered with 
owing to financial stringency. Pahiwal cattle are said to develop 
satisfactorily in the province and as much as 7,000 lbs. of miUc in a 
360-day lactation has been secured, while the average yield of the 
cross-bred Thar-Parkar Desi herd maintained at the Patna Veteri- 
nary College has improved considerably during the period under 
review as the result of selection combined with scientific manage- 
ment. 

The number of castrations carried out by the Veterinary Depart- 
ment during the period under review was greatly increased, but the 
number of stud bulls available for service is still much too small 
to have any appreciable effect. About 60 bulls have been distributed 
in North Bihar during the past 3 years and there were 56 stud bulls 
at veterinary hospitals in 1930-31. The total number of cattle in 
the province is however 21 millions and far greater numbers of 
improved bulls will be required before much effect can be 
produced. 

Photographs of 2 typical Desi cows from this herd are shown 
in Plate IL 

In Madras, pure herds of Ongole, Kangayam and Sindi cattle 
. ,are still maintained, but the numbers are tod small to have any 
adequate effect in the improvement of the 22 million cattle in the 
province, and cross-breeding was still in progress at certain 



PLATE IL 



DE3I COWS : PATNA CATTLE-BREEDING FARM. 

Reproduced from the Armual Report of the CM Veterinary Department, Bihar and Orissa, 1929-30. 
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farms though experience has shown that degeneration begins to 
show itself in the second and subsequent generations. 

There were in all 82 ajiprovcd premium bulls of which 60 were 
farm-bred. 25 stud bulls were maintained at district farms but the 
number of such bulls issued during recent years has shown a steady 
decline and it is stated that fewer indents for Inills are being received 
from district boards. 

Fimds for the development of dairying were not available but 
the premium bull scheme is said to work well and there were altoge- 
ther 30 such bulls in the province. 

Imported Sindhi cattle are said to do fairly well but it is difficult 
to maintain the progeny up to the original standard. 

In Bombay there were 92 Government bulls at work in the 
province in 1930-31, an increase of 13 from the previous year, and an 
improvement is said to be noticeable among the cattle now being 
produced in the areas in which improved bulls are concentrated. 

At the Northcoto Cattle-breeding Farm, Chharodi, outbreaks 
of disease and the poor season w'cre responsible for a cheek in the 
imiirovemcnt of milk-yielding Kankrcj cattle bred on the farm. 
Yields as high as 4,500 lbs. were obtained but no advance was 
observed in the development of early maturity, which is one of 
the olijccts aimed at. 

In Stni) the grading up by selection ot Bed Sindi cattle was con- 
tinued at the Willingdon Cattle Farm and proposals arc under 
consideration for establishing breeding farms for Bhagnari and 
and Thar-Parlfar cattle in tracts imder peremial irrigation ; but 
very extensive areas are available in the dry tracts in which hardy 
cattle can still be bred in large numbers and at low cost. 

In Assam efforts arc being made to improve the local breed and a 
certain number of Sindi and Thar-Parkar cattle which arc not too 
big to mate with local cows are employed for breeding purposes. 
Disease duo to parasitic infestation and other local causes is, 
however, a difficulty in this province which is not easy to overcome 
under the extraordinarily wet conditions which prevail during a 
great part of the year. 

0 2 
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Otbei breeding. 

Sheep. The grading up of Bikaner skeep is being continued 
at the Hissar and certain other farms and results are very encourag- 
ing both in the improvement of type and in the staple of the wool 
produced. 

The corss-bred Merino sheep which have been bred for some years 
at Hissar have now been made over to the Kangra Valley in the 
hope that they mil withstand the climatic conditions of this more 
elevated area better than those of the plains. 

Horses and Donkeys. Horse and donkey breeding was also 
continued, particularly in certain areas in the Punjab and the 
United Provinces, and the successful measures which are now avail- 
able for the treatment of Surra are likely to have a beneficial cfiect 
on horse-breeding, because breeders located in many of the most suit- 
able areas could not afford in the past to keep good marcs for breed- 
ing purposes, owing to their liability to die from this disease. 

Camels. A certain amount of attention was also given to 
camel-breeding, particularly in the Perozepore area of the Punjab, 
where the importance of the camel for work in connection with 
agriculture is said to be increasing. 

Poultry. More attention was given to poultry-breeding in 
most provinces and considerable success ivas obtained both in 
cross-breeding with European breeds and in the development of 
fixed types of cross-breds between such breeds and certain of the 
better defined Indian strains such as the Chittagong and Asil fowls, 
while Basra fowls have continued to prove particularly suitable for 
such cross-breeding. A certain amomit of good work has also been 
done, particularly in the Punjab, in selecting and grading up suit- 
able Indian birds by selection, but much more, attention to poultry 
breeding and poultry diseases is required throughout India. 

Goats. During the jjeriod under review selective goat-breeding 
was continued at Hissar and one or two other farms and the progeny- 
appeared to be very promising but difficulty was experienced 
at Hissar owing to a severe outbreak of contagious abortion. 
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Sanction was given by the Imperial Coimcil of Agricultural 
Research for a grant to assist the Etah Mission Farm in grading 
up by selection two pure Indian breeds and to carry on a limited 
amount of cross-breeding with imported Toggenberg goats, a 
certain number of which were already available at the farm. The 
milk-yields of these goats will be carefully recorded and their pedi- 
grees registered with a view to building up true breeding types of 
the two Indian breeds, and the results so far obtained are very 
encouraging. There is likely to be a considerable demand for such 
improved goats for breeding purposes in this area, which has in the 
past exported a number of such goats to other countries. 


2. DAIRYING. 

Work was carried on during the period under review at Bangalore, 
Wellington, Anand and Karnal on the same lines as previously, 
and it is gratifying to note that there was a considerable increase in 
the number of students under training for the Indian Dairy Diploma. 
This is most important work for the development of a scientifically 
conducted dairy industry in India and should be encouraged in 
every way possible. Twenty-seven students were trained during 
the year 1929-30 and 22 passed the final examination. Financial 
considerations however interfered considerably with the development 
of the industrial research into dairying practice which is so essential 
for the proper development of the industry. 

Some investigations were carried out at the Anand Creamery 
regarding long distance transport of milk for city supply and regard- 
ing the manufacture of dairy products, but expert staff is re- 
quired to enable this work to be dealt with satisfactorily and provi- 
sion for this is now being made by a grant from the Imperial Council 
of Agricultural Research. 

Special breeding work was continued at the Karnal Farm but 
.it is clear that similar work, for the improvement of indigenous 
■ breeds of milch cattle, requires to be extended all over the country 
since results obtained during recent ^ears in Mih’tary Dairies show 
that most striking improvement in such cattle can be obtained by 
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selective breeding and scientific dairy-herd management. For the 
practical benefit of the dairying industry throughout the country 
this is a much sounder line of development than any system of 
cross-breeding with European breeds, the benefit of which is likely 
to be only temporary and the harm resulting from indiscriminate 
cross-breeding incalculable. 

The demands made on the office of the Imperial Dairy Expert 
for tecbnical advice, from all parte of the country, showed no diminu- 
tion, while most provincial governments and the larger Indian States 
made some effort to encourage the improvement of their milch 
cattle. 

Co-operative Societies’ Milk Unions made further progress in 
Dacca, Chittagong and Calcutta, under tbe guidance of the dairy 
section of the department of the Registrar of Co-operative Societiesi 
Government of Bengal ; and the Co-operative Department of the 
Government of Mysore completed a survey of miUc-supply to Ban 
galore ivith a view to the erection of a modern co-operative milk 
factory in that city. 

Experimental work was carried out under the Imperial Dairy 
Expert, in the manufacture of oheddar cheese by means of a purely 
vegetable coagulant ; in the neutralisation of sour cream for butter 
making ; in the pasteurisation of milk by various types of machines ; 
on the percentage of the loss in milk pasteurisation and in the manu- 
facture of ghee, rennet and lactic acid casein. Observations were 
also made on the percentage composition of millc yielded at different 
miUdng periods and the quality of milk obtained at different stages 
during the j)rocess of milking. Availalfie records were also system- 
atically studied Avith a view to determining average dry periods of 
various types of Indian cattle under varying conditions, post- 
graduate students being made use of in carrying out this work as a 
part of their course of training. 

At the Anand Creamery work of a scientific nature was much 
hampered through the want of new machinery and buildings, parti- 
cularly a milk-drying plant and a students’ hostel, which are essential 
for the proper development of scientific research and instruction in 
modern dairy practice in India. 
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Tt is reported that during the period under review something 
like 50 per cent, of the herd at the Bangalore Dairy Farm were used 
for nufaition research and it may be pointed out that, though this is 
most valuable work in no way to be discouraged, it must necessarily 
have a voxy adverse effect on the results obtained from the milking 
herd. 

The Central Bureau of Animal Husbandry continued to deal 
with large nmnbers of enquiries regarding cattle-breeding and 
dairying from breeders in and outside India and a number of pure 
Indian-bred cattle were supplied to breeders from the farm herds at 
Karnal, Bangalore and Wellington. 

Propaganda work was continued by this Bureau and dairy 
films were supplied on loan to the Indian State Railways and to 
other institutions. 

Short courses of practical training var}ung in length from 3 to 6 
months were given at Bangalore, Wellington and Karnal and at the 
Anand Creamery, to 46 candidates from private organizations. 
Provincial Governments, and the Allahabad Agricultural Institute, 
while 4 British soldiers were given vocational training in dairying 
at the request of the Military authorities. 

It is reported that, for the first time in the history of the institution* 
applicants for admission to the course of the Indian Dairy Diploma 
were far iu excess of the number which could be taken with the 
limited hostel accommodation available. This is most encouraging 
as conclusive evidence of the popularity of the course, and instances 
are not wanting which show that students trainer] at this Institute 
are doing really good work in the country. 

Mr. F. J. Warth, the Physiological Chemist to the Government 
of India, and his staff continued to work in close co-operation with 
the Imperial Dairy Expert and were of great assistance in the 
training of students and in the analysis of feeding stufFs used at the 
farms. 

During the period under review a number of schemes for the 
opening of dairy farms by private individuals were examined and 
advice given by the Imperial Dairy Expert thereon, and it is 
significant that amongst the enquirers were a number of institutions. 
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such as Pinjrwpdles and GowtaMias, maintained for the benefit of 
abandoned cattle, which \\dth the assistance of trained dairymen 
are now developing remunerative dairy businesses capable of doing 
much to save valuable milch cattle from the butcher and to improve 
indigenous breeds by the use of suitable sires. 

In the course of the period under review advice was given to 
enquirers from practically all of the larger provinces and States 
throughout India and to applicants from a number of foreign coun- 
tries and there is no doubt that work of this nature is very much 
required for the development of scientific dairying in India. 

3. AmiAL NUTRITION. 

Work has been continued on the investigation of nutrition 
problems in different parts of India and two new sub-stations paid 
for the Imperial Council of Agricultural Research were sanctioned 
during the period imder review, but the proper study of the nutrition 
of India’s 300 million domesticated animals is a matter of huge 
economic importance and far more work of this nature is necessary 
throughout India in the interests of stock-owners of all kinds. 

No change was made in the staff under the Physiological Cbemist 
and large numbers o1 analy-ses were made of fodders, faeces, urine 
and soils, for the systematic examination of Indian. fodders and in 
connection with feeding experiments. 

Observations on the nutrition of grooving animals showed that 
gram husk in certain circumstances could be used as a substitute 
for wheat bran, both of which brought about approximately’’ equal 
increase in weight, and improved the consistency and palatability 
of the ration, though digestion experiments showed that gi-am 
husk has a distinctly lower starch equivalent value than wheat 
bran and contains no digestible protein whatever. 

Calf-feeding experiments carried -out at the Hosur Farm strik- 
ingly demonstrated the enhanced value of early-cut hay, the increase 
in live-weight in 100 days in calves fed on early-cut hay being more 
than twice as much as those fed on mature hay, the amount of 
concentrates consumed being equal. It was concluded that the 
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better productive power of early-cut liay was due partly to better 
consumption and partly to its liigli palatal)ility. These experiments 
are of considerable practical importance as they indicate a line on 
wliicb the nutrition of cattle in India might be much improved at 
little extra expense. 

Other experiments carried out on growing heifers appeared to 
show that no gi'cater advantage was obtained from a mixed ration, 
of 2 fodders, than was obtained from eitlicr of these 2 fodders fed 
alone, and further work on the feeding values of common oil-calces 
has been published. 

Arrangements were also made to carry out extensive observa- 
tions on the rationing of dairy cows for milk production in 
collaboration, with the Assistant Controller of Southern Circle, 
Military Dairy Farms. 

Feeding trials, to determine the relative merits of high and low 
silage feeding and the examination of typical hays were continued 
aiid the results so far obtained have been published. These 
trials indicate a very wide range of protein-content which was 
found to- fluctuate between IS’O per cent, and 1*9 per cent, and 
was attributed mainly to (ci) characteristics of the species and 
(6) the stage of maturity. Graphic representation of the data thus 
collected revealed that the digestibility of all ingredients in the 
fodder is related to its protein-content and based on these results 
a graphic method was developed for estimating the nutritive values 
of fodders and is being puljlishcd. 

Observations on the elicct of maturation on the nutritive value 
of hay showed that the amount of digestible protein and the starclr 
equivalent-values decreased steadily in all cases as maturity 
advanced. 

With a view to going further into this matter, arrangements 
were made between the Physiological Chemist and officers of the 
Imperial and Provincial Departments of Agriculture to grow a 
number of pure species of pasture grasses, on selected sites in different 
parts of the country, representing the chief soils and climatic condi- 
tions met with. The work on protein digestion which had been in 
progress in previous years Avas completed and is being published. 
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A thorougli examination was also carried out of Jowar cut at 
different stages of development and preserved under different 
conditions of pacldng, while other observations showed that no 
advantage was gained from ensiling I'agi straw. 

In the course of studies on diuresis it was found that certain 
p niTTiflla always gave exceptional results and a scheme was organized 
to determine how far such anomalous urination affects metabolism. 

Further work was carried out during the period under review 
on hippuric acid excretion, on the acid-base-balance of cattle urine, 
and on sulphur metabolism ; post-graduate instruction was given to 
four students, and a research student went through a course of 
training at the Institute. 

A fresh proposal to establish an enlarged Nutrition Institute for 
all-India was taken up by the Imperial Council of Agricultural 
Research and a plan was prepared udth a view to taking over the 
old X-Ray Institute at Dclira Dun for the purpose, but financial 
considerations prevented any further progress with tliis proposal. 



CHAPTER VII. 

VETERINARY EDUCATION. 

Durijig l:lie period under review the new Veterinary College at 
Patna was completed and the first batch of students was admitted 
in July 1931 ; while the colleges at Lahore, Bombay, Madras and 
Calcutta continued their courses of veterinary training as before 
though, owing to financial stringency, a reduction of the course of 
training at the Lahore College from 4 to 3 years was under considera- 
tion. 

Such a reduction would bo a retrograde step, much to be regretted 
in the interests of veterinary education in India, and an endeavour 
was made by the Education, Health and Lands Department of 
Government of India and the Imperial Council of Agricultural 
Research, to carry out, as far as possible, the recommendations 
of the Royal Commission on Agriculture in India in this matter. 
The establishment of a superior college to train up to the M. R. 
C. V, S. standard was an essential part of those recommendations 
and the intention was to introduce now curricula, for the best 
coiu'se of training possible in a three-year course of instruction 
at all other veterinary colleges in India. It was, however, ascertain- 
ed that there was little prospect of these measures being adoj)ted in 
the near future, and the matter has been again referred to the 
Lnperial Council of Agricultural Research by whom an alternative 
proposal was circulated to provincial govermnents, suggesting that 
the standard of veterinary training might be unproved and made 
more uniform at small expense, if all the existing colleges would 
adopt the F.Sc. (Medical Group) Punial) or equivalent standard as 
the entrance qualification necessary lor adniission. 

This proposal is now under further consideration and it is hoped 
that in the near future the revision of the present curricula will be 
undertaken by a committee of experts. 

Bombay Veterinary College. There were 104 students on 
the rolls on the 1st of April 1929, and 130 on the Ist of April 1930. 
Of the former number GO and of the latter 85 passed their examina- 
tions successfully. The number of students who passed their final 
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examination and left the college was 23 in 1929 and 19 in 1930 ; 
wliile 64: new students were admitted during 1929 and 50 during 
1930. There were altogether 130 students on the rolls at the end of 
the year 1929-30 and 137 at the end of the year 1930-31. In the 
former year 8 new scholarships were awarded, seven to students 
belonging to the presidency proper and one to a scholar from Sind, 
maldng a total of 14 scholars in aU. In the latter year 6 scholarships 
were awarded to students from the presidency proper and 6 to 
students from Sind, making a total of 14 scholars in all. 

Of the graduates who passed in 1929, 13 are in the service of 
Government or local bodies, 9 are in the service of Indian States, 
and 2 are unemployed, while of the students who passed in 1930, 
14 are in the service of Government or local bodies, 3 are in the 
service of Indian States and 2 are unemployed. 

Bengal Veterinary College. The demand for admission 
into the College from in and outside Bengal is stated to be increas- 
ing year by year. 

At the beginning of the 1929 session 176 students were on the 
rolls, of which 163 continued their studies throughout the year, 
while at the beginning of the 1930 session 167 students were on the 
rolls, of which 141 completed the scholastic year. 

The number of new students admitted into the College during 
1929 and 1930 was 49 and 81 respectively. In consequence of the 
opening of a new Veterinary College at Patna in July 1930, the 
Government of Bihar and Orissa have withdrawn all their students 
from the Bengal College, but this factor did not affect the number of 
fresh admissions to this College seriously. 

The number of students who held stipends was 112 in 1929-30 
and 64 in 1930-31. 

Punjab Veterinary College. Of the 122 candidates who 
offered themselves for admission to the College in September 1929, 
61 were admitted, and of the 40 candidates who presented them- 
selves for admission during September 1930, 36 were taken. As 
the standard of admission was raised to the Intermediate Standard 
in the Science or Arts Faculty, no Matriculates could be admitted 
and it is anticipated that there will not be much dfficulty in obtain- 
ing P.Sc, (Medical Group) students in sufficient numbers in future. 
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Tlie number of students at tbe end of tlie years 1929-30 and 
1930-31 was 171 and 192, respectively. 

The number of students who passed their final examination and 
left the college during 1929 was 38, and 42 during 1930. 

Farriers’ classes were continued during the period under review 
and 27 candidates passed in 1929 and 28 in 1930. 

Madras Veterinary Codleoe. — ^In accordance with the recom- 
mendations of the Royal Commission on Agriculture and with a 
view to raising the standard of education, a revised curriculvini has 
been introduced in this College with effect from the 1st July 1930. 

The period of study under the new curricuhmi remains the same 
as hitherto, viz., three years, but tlie curriculum is designed to 
provide a basic training in most of the essential subjects pertaining 
to veterinaiy science and the subjects have been redistributed among 
tlie 3-year classes. An important feature in the new curricuhmx is 
the prominence given to the study of cattle and the changes intro- 
duced into the subjects of comparative anatomy, the ox being taken 
as the standard instead of the horse. 

The preliminary educational standard for admission to the College 
under the new curriculiuu is S. S. L. C. with 46 per cent of the marlcs 
in English, but in order to induce young men with higher educational 
qualifications to join the College, 14 of the 40 scats have been 
reserved for intenuediates and 6 for Science Graduates. On appoint- 
ment to the department, three years’ seniority for pay will be 
given in the case of Intermediates and five years’ seniority in the 
case of Science Graduates. These men are not however given 
stipends as they will be started on a higher initial pay than the 
ordinary S. S. L. C. holder. 

The number of students at the College has increased from 98 in 
the previous year to 100 on the 31 st March 1930' and 117 on the 
31st March 1931 . Forty new students were admitted to the College 
in 1 929 and 43 in 1 930, tlic three students selected in excess of the 
usual 40 being admitted as extra non-stipendiaries, nineteen 
students passed tlie final examination in 1929 and 27 in 1930. 

Bihar and Orissa Veterinary College, J?atna. This College 
was started on the 1st of July 1930 and all the students from tliis 
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Piovince were transferred to Patna from the Bengal Veterinary 
College. The Patna College opened with 34 students, including 24 
transferred from, the Bengal College, Belgachia, and 18 more joined 
subsequently, making a total of 52 in all. The number on the roll 
at the end of the session was 49, of which 45 held stipends. Ten 
students passed the Diploma Examination from this College in 
1930-31. 

Insein Veterinary School. There were 13 students on the 
roll on the 1st April, 1929, all of whom passed the final examination 
and were given appointments in the department. During 1930-31, 
however, instruction was confined to Veterinary Assistants on 
Refresher Course, two such courses being held. 

The re-opening of the College is held in abeyance pending decision 
of the Government on the reorganization of the department. 

The numbers of students under training and who passed their 
final examinations during the period under review, at the different 
colleges in India, are shown in Appendix XI. 

Ijiperial Institute of Veterinary Research, Muktesar. It 
having been decided by the Government of India that an advanced 
post-graduate course for veterinary officers should be held only once 
in two years, no such course was held in the year 1929-30, but 9 
officers attended the Institute at different times for short periods 
and were given practical instruction in all technical matters under- 
taken at the Institute. 

During the year 1930-31 a post-graduate refresher course of 10 
weeks’ duration was held for officers of the Royal Army Veterinary 
Corps, Indian Veterinary Service and Superior Provincial Veterinary 
Services and four officers attended this course. 

Later in the year sanction was given by the Government of India 
to throw open this course to officers of the ordinary provincial 
services and it was also decided that the course should be held 
annually in future if sufficient numbers of students were available. 

Nine post-graduate students took practical courses at the Insti- 
tute, of varying duration, and a research scholar from the Punjab 
joined the Institute for a 2 years’ course of training. 



CHAPTER Vni. 

DISTRICT WORK. 

This chapter deals with the greatest of all agricultural problems, 
to make new knowledge into common Imowledge and to bring 
practice into conformity with that knowledge. The figures given in 
the preceding chapters illustrate the extent to which improved crops 
have been introduced and this one will deal with other improvements 
that are becoming part of the general agricultural practice of the 
country. Well-organised propaganda and extension work including 
arrangements for the supply of seed, implements and manures 
which in many countries is left to private agency are the means by 
which this object is being brought about. Indeed, the task of the 
agricultural departments in India is only half finished when research 
and field-experiments have proved the value of some new crop or 
method ; the improvement has still to be brought to the notice of 
thousands of small farmers, mainly illiterate and men of Ri-nnll 
resources, and the department must often act as seedsman or manure- 
seller at least untU a supply organization can be built up such as is 
discussed in Chapter X. Progress in the introduction of new crops 
can be judged to some extent from the figures given in Chapter II 
showing that the ascertained area was over 13*4 million acres in 
1930-31 as compared with 12 million acres in 1928-29. Progress ' 
in the introduction of improved implements is much more difficult 
to gauge, since the sales by and through the departments represent 
only a fraction of the total sales. Several firms are now actively 
engaged in implement manufacture, whilst many of the simpler 
implements are made, to an extent dfficult to estimate, by small 
firms and individual artisans. To form any real estimate of the 
extent to which improved methods of cultivation have been taken 
up is still more difficult. During the early stages of the demonstra- 
tion of such improvements some idea can be gained of the rate at 
which they are being adopted, but this stage is soon passed. More- 
over, as demonstrating staffs gain the confidence of the cultivator 
their advice is taken on a variety of matters and the aid of the 

( 215 ) 
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department is souglit in many directions. More important than 
the introduction of any single material improvement is the gradual 
and almost indefinable change in the outlook of the cultivator, 
and his recognition both of the existence of a department of Govern- 
ment which can assist him and of the fact that it is possible to raise 
the efficiency of his agriculture by the application of new methods. 
Such changes cannot be reduced to figures. That they are taking 
place is clear to many who in one capacity or another have been 
associated with the work of the agricultutal departments and who 
have seen the scepticism of 25 years ago replaced by an active 
faith. For no province, much less for India as a whole, is it now 
possible to measure the agricultural standard of one year against 
that of its predecessor. All that can be done is to review the 
organisation and methods employed and to comment on new develop- 
ments and on the relative effectiveness of different methods of 
bringing agricultural improvements to the villages. 

1. Demonstrations. 

Demonstrations on the cultivators’ own lands under village 
conditions is the method of introducing agricultural improve- 
ments on which all ‘agricultural departments still place most 
reliance. It brings the demonstrators into closest personal touch 
with the cultivators ; they acquire a thorough knowledge of local 
conditions and so can give attention to details on which so much 
depends for the success of the demonstration. In Madras, the 
policy was adopted of concentrating the work of each demonstrator 
so that he could intensify his activities on four or five villages at a 
time, instead of covering a large area. Fewer items of propagtiuda 
were taken up and attention was paid to the more fundamental 
items such as clean cultivation, preservation of cattle manure, 
making of composts, care of cattle, use of pure seed and of improved 
implements and the preservation of land from erosion. In 1929-30, 
6,200 demonstrations were carried out, a decrease of 860 from the 
previous year and in 1930-31 2,000 were made. The differences 
for the better were obvious in all cases but the profits were rendered 
less attractive by the fall in prices. In Bombay 1,468 demonstra- 
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1/ionf? "Were carried ont in 1029-30 wliicli is 301 more tlian in tlie pre- 
vious year, and 1,G1,0 in 1930-31. In addition a largo amount of 
propaganda was carried on by the taluka development associh 
tions and co-operative societies, and the 12-i past students of the 
Dcvihosiir f^chool worlcing in their own land served as excellent 
propagandisis. Jluring both years, too, an elYort was made at 
coneeid.rated mass propaganda, in the two districts of Alnncdnagar 
and tSlioIapnr. The two petints demonstrated were the gniding of 
■rah) jov'nr and the adoption of metliods of dry farming. 'Phe 
Colleclor, ihe revenue siah’ and the agriculi-nral domonsirntors 
all t ombinc<l lo bring about G,090 cnltivai.ors into direct touch with 
ihe improvements. In Alnncdnagar. 25 large meetings of cnltiva- 
tors were liold in the first, year and -10 in the .sceond, while, a total 
area of <J30 acres wisre under dejnonslrat ion in t he. one year and G-IO 
acres in tlie other. It is .said tliat the average iiu'roa.sed jdolds 
were ] 9 per cent, for graded jotiun and (55 per cent, due to dry farm- 
ing methods. 

In Bengal 2,427 practical demonstrations were carried out in 

1929- 30 ns compared with 2,GI3 in the previous year and 2,801 in 

1930- 31. Tn addition 140 private farms in the fir.st year under 
review, raised to 1(*.5 in tlie second, served as efl’cclivo demonstra- 
tion centre.s. The IHstriot Magistrates everywhere, recognising 
(.he im]»ortance of this work, gave much practical encouragement 
wliich helped materially to its .success. A good instance of such 
collahoration was the organisation of llic collection of departmental 
se,cd from .seed-farms and its distribution in Rajslialii to the cultiva- 
tor.s of 20,000 acv(?s whose rice crop had been badly at.tackcd by 
Sclerod am orifzav. 

In ihe United J’rovinch.s, field demonstrations were mainly 
ean’ied out on privately owned farms managed under llie instruc- 
tions of the dejiartmcntal .stall'. This .system, considered lo he well 
ada])tcd to tin; emulitions of the province, 1ms the advantage of 
enabling a numher of demonstrations to ho made at the same centre. 
Twent-y-.seven departmental farms in the first ye:ir and one more in 
tlic second were .set. apart for seed and demonstration purpo.ses. 
The number of private farm.s increased from 901 in 1928-29 to 1,118 

V 
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next year and to 1,240 in the succeeding year. The total area 
under village demonstrations including those of land rented for 
the purpose was 271,182 acres in 1928-29, 362,950 acres in 1929-30 
and 373,204 acres in 1930-31. In the last year 324,130 acres were 
used for the demonstration of improved crops, 4,470 acres for 
green manuring and 44,604 acres for improved implements. 

In the Punjab the number of demonstration plots laid out on 
cultivators’ land was 1,521 in 1928-29, 2,316 next year and 2,336 in 
1930-31. A majority of these plots, worked to show the advantage 
of improved cotton and wheat, were attended with success, the 
increased yields amounting to from 13 to 17 per cent above the 
ordinary yield of surrounding fields. The work started some 
years ago with the object of completely modernising agricultural 
methods in 293 villages was continued. In one of the Canal 
Colonies, a scheme was initiated to give a giant of half a 
rectangle, of 12*5 acres, rent-free for a period of three years, 
to tenants who farm their lioldmgs best during the year, and 18 
rectangles have already been awarded. 

The total number of demonstrations in Burma was 800 in 
1928-29, 1,017 in 1929-30 and 1,182 in 1930-31. A special feature 
was introduced in the Myingyan Circle where instead of demons- 
trating particular items on isolated holdings, all operations of 
successful dry-farming were demonstrated on a few holdings. In 
the first year work was carried out on 18 holdings but next, year, 
with the help of a grant from the Indian Central Cotton Com- 
mittee, demonstrations were carried out on 35 holdings involving 
the levelling and terracing of land, making bunds, adopting im- 
proved methods of cultivation with improved implements and 
using improved seed. So successful was this innovation that 
the yields of cotton Jcaj)as was from 100 to 150 viss instead of the 
district average yield of 75 viss. Such c:q)eriments are expected 
to have a very great influence on the surrounding cultivators 
by demonstrating that it is possible for cultivators themselves 
to better their own condition. 

In Bihar and Orissa the number of demonstrations was 6,060 
in the first year under review and 8.061 in the secon^, In Nortfi 



AGRICULTURAL OPERATIONS IN INDIA, 1929-30 AND 1930-31 219 

Bihar the “better fanning campaign.'” was continued. Here the 
demonstrator equipped with a cart, a pair of bullocks and a set of 
improved implements simultaneously demonstrated the eifects of 
improved cultivation, seed, implements and manures. Co-opera- 
tive banlcs and other agencies also took a hand in this work em- 
ploying 38 of their own trained demonstrators. 

In the Central Provinces the number of demonstrations was 
4,371 in 1929-30 and 4,200 next year. In addition, 54 demonstra- 
tion plots were worked, 33 of ivliich were worked by the department 
on rented land and 21 by cultivators on their own land under the 
immediate direction of the department. In Assam, the number of 
demonstration plots daring 1920-30 was 1,583 as compared with 
1,703 ill the previous year but unfortunately half the number of 
plots in the Sunna Valley were washed out liy floods In 1930-31 
the number was 1,758. fn Sind, the itinerent sysl-em of demonsl.ra- 
tion has also been found to he most useful. Onc-hundi-ed-and- 
sixty-four villages wore vlsit;od and 247 demonstrations given. 

2 . Peripatetic demonstrations. 

In addition to the intensive method of demonstrating to the 
cultivator on his own land that lie can make improvements on liis 
agricultural practice, the possibilities of advertisement have been 
explored in several directions, in using carts and motor-lorries 
to go round both dcnionstratiiig and exliibiting and in using fitted- 
up trains for exhibition. In the I’mijab and in Bihar and Orissa, 
the carts were a special feature of demonstration that met with 
considerable success, fn Madras and the Central Provinces the 
motor-lorcy was being used while in Bengal and As.sam demonstra- 
tion trains were run. In the first method, the demonstrator, supplied 
with a cart, a pair of bullocks and a set of improved imjdemcnts, 
goes round the villages when the land Ls being prepared or the crops 
sown and the success is so remarlcable that not only do the cultiva- 
tors sow the improved seed according to the improved method but 
they buy the improved im]ilomcnts. The two exhibition motor- 
vans, maintained by the Departinont of Agriculture in Madras, wore 
a powerful means of attracting the attention of villagers wherever 

p 2 
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tliey toured. They were specially equij)ped for every tour with a 
view to convey information on a lew selected topics suitable to the 
particular district through which they passed and naturally the 
change of equipment had to be made very often. Next year p. 
third motor-lorjy was added to accommodate the demonstrator and 
his staff and thus give greater freedom in the choice of out-of-thef 
way places to visit. In the Central Provinces, the ellectivcnesi\ 
of demonstration work was materially assisted by the cinema-' 
lorry which was fitted out for each tour with the seed, imjdements 
and other things of interest suited to the tract .in which it 
was to tour and wa.s jnovided with a portabhj engine, which not 
only ,su])plied the power to generate the current needed for the cinema 
projector, but at other times was used f.o operate a pump and foddor- 
cuiter. Its interest-arousing ability was veiy great and its 
de)noj)stration.s were attended l>y hundreds of ])eople at each place. 
The pictiu'cs maj' or may not he directly effective hut there is no 
doubt that their attractive iiiflueuco draws many a cultivator whom 
the <lemonsirator in ordinary louring would not reach and 
makes possible other clTectivc demou.stration work. 

Demonstration trains were run for a short time but have now 
ceased owing to lack of available funds. There is some considerable 
diversity of opinion as to wbether these trains arc worth while, but 
the consensus of ojiinio]! appeals to be that at present they are 
impracticable, partly owing to the length of each tour and partly 
to the difficulty of changes in languages, in staff and in agricultural 
methods advocated in different parts of the country. 

3. Agricultural exhibitions. 

In Hladras the more important, fairs, conferencc.s and festivals 
held iu each district were attended, exhibits shown and lantern 
lectm’es Avere given. The number of such exhibitions amounted 
to over 200 iu 1929-30 and to about a 100 iu 1930-31. In Bombay 
thirty-seven agricultural shows Avere held during 1929-30, the 
most import,aut being the one organised by the Dhanu Taluka 
DcAmlopmenb Association at Bordi, A\dncli was modelled on the 
method of the Presidency .shows, the first of which Avns held in 
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Poona in 1920, The sliow was attended by 26,000 people. Just 
as many shows were held iu 1930-31, the most iniportant being the 
Nasik District Show which was organised by public subscription ; 
the crop coiirli was a special feature of this j’ear’s show, which was 
kept o])cn for a week and was attended by some 40,000 people. 

In BjsngaLj the department subscribed during 1929-30 to 25 
(igricnlturol exhibitions, the more important of these being those 
held at Kalimpong, Suri, llanikan] and Jalpesh and as usual 
cattle-fairs and ploughing matches were held on these occasions, 
flhe number of exliibitions held during 1930-31 was less than in the 
])rcvious 3 'ear and the departmental contribulions to them wore 
cut doAvn ou account of retrenchment. 

In the United Provinces 91 shows were held in 1929-30, the 
most important being the one arranged on the occasion ot the 

ICumbh Mela at Allahabad which was attended bv several lakhs of 

•» 

people, but financial considerations restricted tliis form ol activity 
in the following year. 

In the Punjab all the fairs and large exhibitions in the province 
wore attended by the district stall and the usual domoustratious 
were given. The agiioultural stall, which was opened in the T<yall- 
pur market in 1928, proved an excellent means of bringing the 
luiproveineiit of the department to the notice of tlie public and of 
establishing close contact with the commercial community. The 
amount of the sales and tlic number of visiters, 24,000 iu 1929-30 
and 15,000 in 1930-31, gave testimony te its popularity. All other 
provinces engaged in this form of aoiivity to the extent te which 
funds and possibilities admitted. 

4. Seed production and distribution. 

in the cliiel riec-and coUou-growing tracts of iMai>kas an oxlcn- 
sivc organisation for the siijiply of puio seed lias becMi built up witli 
the help of co-operative societies, imvalc seedsmen and also seed- 
farms under the supervision ol the ^l(^]»ar^mellt. 'Phe ijuant.iiy of 
improved rice seed distributed amounted to 57,700 mauuds in 
1929-30 and 33,630 maunds in 1930-31. 1’hc area under seed-farms 
for cotton was 10,960 acres m 1929-30 and 10,920 acres in 1930-31. 
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In Bombay, seed-suiiply in 1929-30 was organised on an eicten- 
sive scale for tlie cotton crop at tliree centres situated in the three 
important cotton-growing tracts. The most important develop- 
ment of the year was the substantial financial help given by the 
Indian Central Cotton Committee for this work. The best organised 
seed work was to be found in the southern division where the exten- 
sion of the two departmental varieties, Jayawant and Gadag No. 1, 
was regulated at the successive stages from the small plot in the 
experimental farm to the ryots’ fields, the initial stages being entirely 
handled by the department, and the last stages by the co-operative 
sale societies under the supervision of the department. The total 
amount of seed liaudled liy the department and the co-operative 
sale societies of Hubji and Gadag amounted to 25,217 maunds. 
In Surat and Khandesh, the department distributed 31,013 maunds 
of 1027 A. L. F. and 328 maunds of N. B. and Banilla varieties. 
In Sind, 7,374 maunds of improved Deshi “ No. 27 W. N.” and 
668 maunds of 4F American were distributed. As regards other 
crops, 9 maunds of wheat, mostly Busa 12 in Sind, and 11,044 maimds 
of improved rice varieties wore distributed to the ryots. 

In 1930-31, the seed-cxten.sion schemes for Jayawant and Gadag 
No. 1 in Dliarwiir reached the next further stage and similar schemes 
were lamiched for the distribut ion of the Banilla cotton in Khandesh 
and 1027 A. L. F. in Gujarat. The Khandesh scheme, when it 
reaches its full development, will be the biggest cotton seed scheme 
so far organised in this province, and is intended to cover the whole 
cotton area in Khandesh -with Banilla cotton. Seed operations 
with rice were mainly located in the Konkan and the system con- 
sisted in appointing ten registered seed-growers per taluka who 
were supplied ivith .seed according to market rates on condition the 
department should be permitted to rogue the crop and the grower 
should make half of the produce available as seed. About 6,000 
maunds oi seed were distributed to the ryots in this manner. Similar 
work on a smaller scale Avas in progress for "wheat, groundnuts, hajri 
and maize. 

In Bengal, there were 247 seed-farms aggregating 12,000 acres, 
from which 13,000 maunds of pure seed were distributed each year. 
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At Eajslialii, iri particular, departmental seed was very mucli in 
demand owing to tlie sliortage of local seed caused by tlie disease 
mentioned in Chapter III. Over ten lakhs of cane-cuttings of Co, 
213 were distributed in each year. 

In the United Provinoes, the number of private seed-farms 
was 1,118 in 1929-30 and 1,240 in 1930-31. The amount of seed 
distributed in the former year was 638,624 maunds and in the latter 
1,009,840 maunds, about 80 per cent, of which was sugarcane and 
16 per cent, wheat. 

In tlie Punjab, the amount of improved cotton seed distributed 
was 30,455 maunds and 29,750 inamids, and of wheat 50,752 maunds 
and 37,200 maunds, in the two years. Great efforts were made to 
supply Coimbatore varieties of cane with the result that 80,000 
acres were planted in 1929 and 104,400 acres in 1930, Cane setts 
were supplied free of transport charges to ryots on condition that 
the produce would be available for further propagation. 

In Burma 110 seed-farms were maintained in 1929-30 and 17 
more were added next year, the aggregate area being 7,706 and 
9,043 acres in the respective years. In the former year 80,980 
maunds of pure seed were distributed and in the latter 117,600 
maunds about 90 per cent, of which was departmental strains 
of rice. 

In Bihar and Orissa, the organisation of registered seed-growers, 
started in 1928, made some progress in 1929 but fell away in 1930 
owing to the fall in prices. In 1929-30, 0,541 raauiids of seed and 
43,260 maunds of eane setts were distributed, while in 1930-31 the 
amounts fell to 6,715 maunds of seed and 11,366 maunds of cane 
setts. 

In the Centr-^l Provinces, the total number of private seed- 
farms in 1929-30 was 14,273, an increase of 1,509 as compared to 
the previous year and again in 1930-31 there was a further increase 
of 1932. The amount of pure seed supplied in 1929 was 691,741 
maunds of which 49 per cent, was wheat, 18 per cent, cotton and 22 
per cent, rice and in 1 930 showed a slight decline to 495,179 maunds, 
the decrease being due to ilio fall in tlie amount of wlieat seed dis- 
tributed Avhich was only 31 per cent, of the total. 
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The chief feature of 1930-31 was the extensive rogueing, collec- 
tion, ginning and marketing of Verum 2 G 2 cotton carried out with 
the financial support of the Indian Central Cotton Committee. 
Seed amounting to 02,300 maunds was sold foi* seed purposes and 
11,162 bales of cotton were sold at an average ju-ice of Its. 212 - 8-0 
per candy. These o])erations were conducted under the direction 
of the Deputy Dii'ectf>r of Agriculture, Economics and Marketing. 

Ill Ass-A-JI from three seed-depots, fed by the iiroduco from 
selected seed-farms, 3,671 maunds of rice, 2,431 maunds of jiotatoes 
and 3 04 maunds of into seed were distributed in 1029 - 30 . Helped 
finaiicialh' b}’ the Elood Eelicf Committee, the dejiartment distri- 
buted a largo quanlity of seed in tlie .Surma A^alley where the stand- 
ing crops wore dcstroyocl by floods, and later on too in winter more 
seed was disti'ibuted in the stricken areas and this made rabi cultiva- 
tion rather popular in the .Surma Valley where it. is not usually 
practised. 

In Mysoui;, a seod-supply organisation has been built up for the 
ragi cmi). Sixteen jirivate seed-farms were organised and the seed 
obtained from them was disirilnited for fiirtlier multiplication on 
‘ D ’ farms with the helji of the co-o]K‘rative societies. The fiii-tlier 
distribution of the seed from the ‘B’ farms has been carried out 
largely through the co-operation of village, panchayats and co- 
operative .'socictio.s. By thc.se means seed snllicient for 16,000 
acres was distributed among the ryots in 3 030 - 33 . 'I’he distribution 
of iinju’ovcd varieties of sugarcane and cotton was also organised 
on a fairly large scale. 

5. Implements. 

In Appendix V a statement of the agricnltinal instruments 
sold througb do])artmfmlal agency wdll be found. 'J’ho sale.« of 
])loughs are. characteiiscil in all provinres by one satisfactory feature, 
re., that sales of spare ii.arts considerably exceed the sales of ploughs, 
a useful indiraiion that the ploughs are used. The recorded sales 
arc no leal measuiu of the extent to which improved imjdements 
have come, into use. Both manufacture and sale by private agencies 
is increasing and departmental sales in some cases rciirescnt little 
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more than the first following up of successful demonstrations. In 
all pl•o^rinccs the tendency is for the agricultural departments to 
devolve the supply of agricultural implements to other agencies as 
much as possible and to concentrate on experiment and demonstra- 
tion. Co-operative organisations, however, have been disappoint- 
ingly backward in taking up a branch of agiionltural supply which 
can be run on a business footing and which is free from the risks 
accompanying the storing and snpplj of more perishable com- 
modities. I’he total sale of agricultural implements through the 
agricultural departments amounted to .53,471 in 1929-30 and 49,998 
in 1930-31 compared with 41 ,528 in 1 928-29. Oho number of ploughs 
sold increased from 27,478 in 1928-29 to 30,396 in 1029-30 and fell 
to 25,613 in 1930-31, the largest increase being in the Ihmjab and 
Burma. The sales of fodder-cutters show a striking increase from 
7,341 in 1928-29 to 14,510 in 1929-30 but docieased to 128,000 
in 1930-31 ; the largest increase so lar being in the Punjab where 
the number has nearly doubled. 'Jhe number of cane mills also 
increased from 1,394 in 1928-29 to 3,302 in 1929-30 and 5,792 in 
1930-31. The sale of sjiarc parts increased from 29,848 in 1928-29 
to 40,101 ill 1929-30 and fell to 20,129 next year. 

In Madras the sale of jiloiiglis was entirely in the hands of 
private agencies and the Director iiote.s that the sales have fallen 
con.sidci'abl}’' and that the. rcqiiiroinonts foi- spare parts liavc not 
been met; so the ncce.ssity for the dc])aHinc.nt’.s shouldering the 
responsibility is becoming insistxjut. An excellent barrow, E. M. 
Gniitaka, was thoroughly demonstrated throughout the presidency. 
In Bengal, sales of the Sobkam plough, oflercd at Bs. G, arc increas- 
ing arid for the first time i-he Bengal ryot is offered an iron plough 
at an attractive price. In the ITkitjcu Provinces the Meston 
plough is in great demand and 8,887 w'ere sold iji the tw'o years. 
The outstanding feature of sales in the J’unjar is the large demand 
for Meston ploughs, canc-crushcrs and fodder-cutters. It is 
reported that there are about 21 iron foundries working at Batala 
with an output of 19,000 imjdeinents of all sorfs. In BuiuiIA the 
chief feature is the large number of I’licikjian jiloughs and shares 
sold, especially in the East Central and Myiiig}'an Circles. It is 
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reported that private blacksmiths are casting the Theiljpan plough 
shares and that one of them has produced a type specially suitable 
for sandy soils. In Bihar satisfactory progress was made with 
the recently designed improved implements, the Bihar plough, 
cultivator and ridge plough. In the Central Provinces the 
strildng progress made in the earlier years in the sale of implements 
has now received a check, the reason being that with a general 
fall in the value of agricultural produce, the cultivator is disinclined 
to make further capital expenditure. Special attention was, however, 
being paid by the district staff to seeing that the ploughs which 
have been sold were kept in working condition and not allowed to 
be idle. Reference to the more recent work on the design of 
improved implements has been made in another chapter and to pro- 
paganda in an earlier part of this chapter. 

6. Fertilizers. 

No complete returns are available of the sale of commercial 
fertilizers and oil-cakes, but the table in Appendix VI gives the 
ascertained sales by agricultural departments’ depots. Sales 
by private agency too have always been important. Reference 
has already been made to the increasing use of green inanuies in 
certain tracts, whilst demonstration and propaganda for the better 
conservation and utilisation of cattle manure and other village 
refuse is steadily being carried on by the various agricultural depart- 
ments as part of their regular programme. That the use of ammonium 
sulphate in particular steadily extended during the last few years, 
till, owing to the general economic depression, it received a check 
m the last year imder review, is clear from the following figures : — 


— 

1920 

1927 

1928 

1929 

1930_ 


Tons 

Tons 

Tons 

Tons 

Tons 

Local production ... 

14,505 

13,461 

15,082 

10,121 

10,189 

Imports • .... 

2,081 

3,915 

17,093 

24,819 

19,861 

Exports * .... 

4,304 

3,760 

10 

0 

4,860 

Approximate consumption . 

12,935 

1 

13,010 

33,065 

40,040 

^31,190 


* Figuies for imports and exports refer to tLo finsnoial year (April to March). 
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that the use of other artificial manures is extending may also 
be deduced from the followng figm-es in tons for imports for the 
last five years : — 


— 

1026 

1027 

1028 

1029 

1930 

Nitrate of Eoda .... 

6,070 

7,458 

8,840 

11,722 

4,329 

PhoBphatic manures . 

12,091 

18,676 

20,743 

.70,807 

27,327 

Potassio manures 

4,fi09 

6,660 

6,364 

7,486 

4,318 

Ammonium pliospliato types 

3,181 

4,030 

3,007 

3,000 

2,874 


In 1930-31 tlierc was a definite check in their use by the cultivator. 
The fall in the price of all agricultural products, especially of cereal 
products, which has accompanied world production in excess of 
eft’ective demand, is removiug the incentive to the use of purchased 
fertilizers which the earlier fall in the price of nitrogenous manures 
provided. Only in rare instances in India has the standard of 
production of any crop reached a point vrherc a reduction in gross 
yield, in order to produce more cheaply, is Warranted. But with 
the general fall in agricultural commodity prices, the cultivator's 
power to purchase fertilizers has been greatly reduced and other 
means of improving the efficiency of production arc being sought. 











CHAPTER lx 

AGRICULTURAL EDUCATION. 

On account of the general financial stringency, agjicultiiral 
departments have not been able to develop the educational side 
of their activities, and with the stoppage of any further new 
recruitment in the departments, fewer students are interested in 
this branch of education. 


1. Agricultuial Colleges. 

The continued financial trouble was again responsible for the 
set-back of the scheme for an agricultural institute at Dacca and 
the hope expressed in the last Review that it might be possible 
to start the engineering, dairying and animal husbandry sections 
of the institute was not realized. Nucleus sections of engineer- 
ing as well as cattle-breeding and dairying were, however, started 
but the expenditure necessary to complete these sections was not 
available. Thus there are still few facilities for students who 
wish to take up agriculture in the eastern half of India. 

The CoiaiBATORE Ageicultural College received 365 applica- 
tions for admission in 1930 as against 303 in 1929. Out of this 
number the Committee selected 42 and 48 candidates in 1930 and 
1929, respectively. Special lectures wore delivered to second and 
third year classes by various research officers in the College.- 
Eorty-foui‘ students appeared for the B.Sc. (Agriculture) Degree 
Examination in 1929, and 33 passed, wliile in 1930, 24 out of 43 
passed. 

The Poona Agricultural College admitted 82 students for . 
the degree course in 1931 while in 1930 the number of students 
who received admission was ninety-seven. As in jirevioiLS years a 
number of applieations were received from outside the province 
and 10 such candidates were admitted each year. Last year the 
Bombay Universitj’^ conferred the Degree of B.Ag. on 53 students 
and this showed a fall of 8 from the previous year’s figure. I’hc 
staff was of the opinion that the candidates for admission to the 
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College are of too low academic qualifications and suggested some 
modifications in the degree curriculum of the University. A minor 
suggestion was inadc to Government to guarantee at least one 
jU'ovincial post foi‘ grad nates with first class honours. 

The Agrtcultural College, CArYNPORi:, was affiliated to the 
^V.gra University in 1930. 'J’his necessitated the immediate draw- 
ing up of pro])osals to meet the University requirements which 
included some additions to the existing staff, the raising of the 
status of tlie lecturing stafi* and important improvements in the 
material for instruction. A scheme embodying these proposals was 
framed and submitted to Government, who accejited some of the 
proposals but desired the curl ailment of ex])enditnre and further 
economy. In 19.31 tlu>rc. were 175 students on the College roll as 
com])arcd to 192 in 19.30. Thrce-lnindred-and-one a])plications 
were received for admissioji in 1930 ; of tlioso 195 were for diploma 
course and lOO for the vernacular course. Foity-six students were 
admitted to the former and 23 to the latter course. In 1931 there 
were 161 applications for B.Bc. course, out of which 46 student. s 
were admitted. Admission to the vernacular course was stopped. 
Tlie exainiuatiou results in both the years were good ; 32 out of 
32 passed the Intermediate Examination in 1930 while in 1931 
32 out of 30 passed the B.Sc. (Agric.) Examination. 

Tlie J?UNJAR Agricultural College, Lyallpur, received 249 
applications for admission in the year 1930 as against 412 in 1929. 
In 1931 the number was reduced to 102, mainly attributable 
to the fact that thcj’c were fewer posts in the Agricultural Depart- 
ment .available for graduates than was the case a few years back. 
Seveidy students in 19.30 and 50 in 1931 were admitted into the 
College. Tv/enty-tlirce students from the Khalsa College gained 
admi.ssion in the 3rd Year Class in 1930 but only 8 from that insti- 
tution joined in the next year. The University results during 
two years under revieiv were fairly good, for 34 out of 52 in 1930 
and 40 out of GO in 1931 passed the degree examination. Tlio 
tot.al number of scholarships for the students of the College were 
115 during 1931, out of which 40 were Government scholarshijis 
and the remaining 75 were generously donated by District Boards 
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and private bodies in the province. Two out of three students 
passed the M.Sc. (Ag.) in 1931. 

The Nagpur Agricultural College, which was affiliated to 
the Nagpur University in 1926 and held its first degree examina- 
tion in 1929 in which 6 out of 13 candidates were declared success- 
ful, showed much better result in 1930 when out of 19 students 
18 passed. The comparatively poor academic results in the past 
were attributed to the fact that a large percentage of students 
recruited from the farming communities were not sufficiently 
educated to be able to cope with the requirement of the degree 
course. This difficulty was met by stiffening the first year examina- 
tion and by the introduction of qualif 3 dng examinations in the 
course of the second year, in order to eliminate the unfit students. 
During the year 1930-31, the 8 students who completed the require- 
ments were allowed to sit in the final examination in which all 
passed. With the intention of equalijsing the numbers in various 
classes in 1931-32 and not causing the lack of room in the hostel 
in that year to react against the admittance of a satisfactory 
number of students, the Principal restricted the number of first 
vear’s admissions. 

The hlANDALAY AGRICULTURAL COLLEGE had 40 students on 
the roll in 1930-31 as compared to 47 in the previous year. The 
total number of applications for new entry was 78 in 1930, out 
of which the Board selected 20 stipendiary and 4 non-stipendiary 
students. A private Japanese student was also admitted. In the 
final diploma examination held in March 1930 all the 8 students 
came out successful, and in the 1931 examination 8 passed out 
of 9. 

The ITebbal Agricultural School, Mysore, continued to 
show an increasing popularity, .and the total number of students 
on the roll increased from 45 in 1928-29 to 71 in 1929-30, 
and 72 in 1930-31. The school received 168 applications for ad- 
mission in June 1931 as against 102 in 1930. Two new blocks 
for accommodating the students in the hostels Avere built and to 
allow more adequate practical training a large number of micro- 
scopes and 5 new pairs of bullocks were purchased. Of the 24 
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students wlio sat for tlie final examination 12 pjissed in 1930, of 
whom 4 passed witli distinction. Tn addition to the regular work 
of the school, the staff conducted special training classes for Re- 
venue Probationers and Inspectors and these were attended bv 
24 candidates. 

2. Post-Graduate Training in Agriculture. 

The Imperial Institute op Agricultural Research, Pus a 
and the Imperial Institute op Animal Husbandry and Dairy- 
ing, Bangalore, continued to offer facilities for. post-graduate 
training in various branches of agriculture. At Pusa three 
students, one in botany, one in chemistry and one in entomology, 
completed tlie two 3 ^ears’ post-graduate work in 1930. In the 
same year, the Entomological Assistant from the Central 
Provinces and the Assistant Professor of Agriculture in the Punjab 
Agricultural College completed their one year’s training in entomo- 
logy and botany, resjicctivcly. Of ilio 37 candidate's for admission 
to new session commencing 1st Novomber 1929, six were considered 
suitable by tbe selection committee, and accordingly two were 
admitted for training in mycology, three in botany and one in 
entomology. An agricultural a&si.stant from tbe Punjab and a 
Probationar}'^ Assistant Director of Agriculture, Bibar, were ad- 
mitted to special onc-ycar courses in sugarcane cultivation and 
general agriculture, respectively. In the same ,year 4 post-graduate 
students completed their 16 moiitlis’ course in animal husbandry 
and dairying at Bangalore and an c(]iial number was admitted 
for the new session. Jn 1930-31, five post-graduaic workers com- 
pleted their two j'ears’ work at Pusa, 3 in botany and one each in 
mycology and chemistry. Thirty new ajijdications wore enter- 
tained for the sessioji beginning November 1930 ; seven were select- 
ed for interview, of wliom two wore admitted, one in botany 
and one in mycology. Two other students were accepted for train- 
ing in botany, and one from Indore Durbar for training in cbemistiy. 
One provincial assistant and one de-puted the Jaipur Durbar 
joined the practical agriculture course. In the same year 5 post- 
graduate yorkers completed the J5 months’ course in 'dairying 



232 AGRIOULTUEAL OPERATIONS IN INDIA, 1929-30 AND 1930-31 


and 3 joined for the next session. The two-year course for the 
Indian Dairy Diploma was completed by 24 students. 

3. Agricultural Schools. 

Besides the two-year course given at several agricultural colleges, 
there is still a need felt for some sort of vocational agricultural 
education in various parts of the country and the Governments 
concerned are doing their utmost to meet the demand. The Tali- 
parainba Agricultural Middle School in Madras, which was opened 
in 1922 for the purpose of providing a Vernacular course of instruc- 
tion in the principles of agriculture with the intention of sending 
the boys back to the land as better cultivators, did not function 
as satisfactorily as it used to during the early years of its exist- 
ence. In 1929-30 there were 14 boys in the second year class and 
out of the ] 7 admitted in the first year only 9 continued to attend 
till the end of the year. The total strength of the school in the 
following year was only 12 out of which 8 were in the second year 
and 4 in the first year class. Such a state of affairs was attributed 
to the fact that the farmers consider two years to be too long for 
their boys to be away from their parents who need their presence 
during the busy agricultural season. The new school at Usilam- 
patti opened in 1929 continued to be under the management of 
the District Board of Madura. The Agricultural Department lent 
two officers for teaching and the Government gave a half grant 
for its maintenance. Even here the attendance was not encourag- 
ing ; there were 13 students in the second year while out of 5 ad- 
mitted in the first year 3 left in the course of the year. Tire 3 farm 
labourer schools, however, continued with a fair measure of suc- 
ee.ss. There were in all 61 day and 48 night students in 1930-31 
as against 67 day and 47 night students in the previous year. 

Out of the six agricultural schools in Bombay, 3 came under 
the retrenchment axe and were closed in 1930. Of the rest, the 
Agricultural School at Devihosur is the most popular and . has 
done a good deal of useful work. In 1930-31 out of 127 ajjplicants 
for admission 60 boys were allowed to appear at the entrance ex- 
amination and 23 were selected for admission. In the same year 
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12 out of 13 boys passed the two years’ course. 124 passed students 
of tbis school arc worldng on tlieir own farms. 

Tile Bulaiidslialir Agricultural School in the United Provinces 
played a most useful part in the training of teachers of the Verna- 
cular -Middle Schools. I’hcre were 31 such teachers in 1931 as 
compared to 43 in 1930 who received training in subjects such as 
agriculture, co-operation, hygiene, irrigation, and civics. In the 
two-year regular course 31 out of 33 students passed the final 
examination in 1930 while 29 out of 33 got through in 1931. The 
newly started school at Gorakhjmr gained in popularity, and a 
large xierecntage of candidates for admission to the school consisted 
of those who owned sufficient landed property and proposed to 
take up farming as their profession. An Agricultural and Village 
Uplift Institute for training the sons of zemindars and cultivators 
was started in June 1931. 

In the CENTR.AL Provinces, the Powarkhera Agricultural Anglo- 
Vernacular Middle School, which is the only one of its kind in the 
province, continued to be popular amongst the cultivators. The 
total number of students in all the four classes was 110 in 1930 
and 115 in 1931. The final ola.ss results in both the years under 
review was very satisfactory : 15 out of 16 passed in 1930 and 
13 out of 17 were declared successful in 1931. The prescribed 
syllabus was followed and the instruction imparted was of a liigher 
,standard. The boys took a keen interest in the practical work 
on the farm and garden which covers an area of C-J acres. During 
1929-30 the gross return of all crops on the farm was Rs. 259 of 
wliich vegetables contributed Rs. 173. The year 1930-31 was not 
particularly favourable but tbe students were able to produce a 
fair amount of vegetables for consumption in mess. In addition 
to tbe school the Agriculture Department was running two agri- 
cultural classe.s of pre-vocational character at Yeotmal and Buldana. 
The former lias been in existence some two or three years but is 
not veiy popular. Tlie latter which was started in 1929 bad 14 
boys in the first year out of which 12 qualified for promotion to 
the second year. In the j'ear 1930-31 political activities inter 
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fered with its regular worldng and the school remained closed for 
3 months. 

The Pyinmana Agricultural School in Burma is financed partly 
by the American Baptist Mission which is also the controlling 
body and partly by Government. The object of the School is to 
train persons coming from the village communities so that they 
may take up farming as their business and successfully practise 
it under local conditions. Since the opening of the school in 1923, 
one-hundred-and-twenty-one students have gained the lower middle 
certificate by passing the two years’ course, and 54 were graduated 
after completing 4 years. Of the former students 49 are engaged 
in agriculture proper, 10 in gardening, 14 are school teachers and 
8 are in the Agriculture Department. The two farm schools at 
Hmawbi and Mahlaing worked successfully. The courses given 
at Hmawbi comprised instruction in determining the different 
Irinds of padd}*^ and rice, the characters of good quality of paddy, 
the principles of manuring and instruction in horticulture. 

Three vernacular schools in Mysore continued to do useful 
work and gained in popularity. The respective district boards 
in which these schools are situated displayed a very marked prac- 
tical interest and gave special grants to the schools. All these 
schools were well equipped in the form of land, bullocks and imple- 
ments for practical instruction and the attempt was being made 
to bring the teaching to a uniform standard. The three agricul- 
tural schools in Travanoore, for imparting instruction in the 
elements of practical farming to boys who intend to follow agricul- 
ture in after-life, did useful work. Twenty-one students were admit- 
ted in Alwaye School, out of whom 10 received a stipend of five 
rupees each per month. They were also allowed to w’ork for wages 
on the farm attached to the school outside class hours. Kottara- 
kara school had 29 students in training in 1930, out of which 20 
received a stipend of Es. 4 each. At Koni School 52 boys were 
in attendance of whom 30 were getting a stipend of Es. 4 each. 

4. Rural ‘ Bias ’ Schools. 

The demand for rural ‘ bias ’ schools is being met by opening 
agricultural classes in various anglo-vemacular schools in different 
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pro^dnces. In the Punjab, tbe United Provinces, Bengal and Bom- 
bay arrangements are also made to train teachers for teaching this 
subject in the schools. In Bengal the first batch of 16 secondary 
school teachers under training, in connection with the scheme to 
introduce agricultural classes into secondary schools, completed 
tlieir two years’ course at Dacca School in December 1929. Out 
of the 15 schools, to which these teachers went back, nine were 
reported to be doing satisfactory work in 1930-31. The other 
six were carefully watched and it was decided that in case they 
do not improve, their grants w'ould be withdrawn. In 1929-30 
an olTicer of tlie Bengal Agricultural Service was appointed as 
Inspector of Agricultural Sohook who collaborated with the school 
authorities in the preliminary work of organizing classes, purchasing 
apparatus and reclaiming and levelling land to be used for practi- 
cal Avork. In Bombay there were 84 agricultural ‘ bias ’ scjiook 
in 1929-30 and 81 next year. The training of teachers for these 
schools was considered to be an important matter in the agricul- 
tural ‘ bias ’ educational movement and the need was felt of im- 
proving the llural Training School at Narayangaon for training 
such teachers. A need was also felt for opening another training 
school in Kanarese Division where the agriculture ‘ bias ’ move- 
ment w’as gaining gi’ound. In the United Provinces, the agri- 
cultural class witli small demonstration farms opened at four schools 
ill the Eastern circle and two in the Central Circle were doing useful 
work. New agricultural clas.scs were opened in 8 more schools in 
the Central Circle. Tlie Agricultural Departmeut maintained a 
close toucli Avitli tlicsc schools and assisted them in preparing crop- 
ping schemes and supplied improved seeds and implements. In 
the Punjab there were 143 vernacular middle schools in 1930 
wliero coumes in elementary agriculture and nature study were 
imjiarted to the students and the number increased to 150 in 1931. 
Each school is ecpiipped either with a small farm or a school garden, 
wliich is run by the Education Department with advice fi'om the 
Agriculture Department, which in addition provides a one-year 
vernacular course at the Agi’icidtur-al College, Lyallpur, for the 
training of teachers. Twenty-seven senior vernacular certificated 
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teachers took this course in 1930 and 25 of them were declared 
successful in the final examination. In 1931 there were 25 students 
in this class. 


5. Short Courses. 

During the two years under review short courses in special 
subjects given at various agricultural institutions and demonstra- 
tion farms became more popular and the number of those attending 
increased as compared ufith the previous years. In the Punjab 
the turn vernacular classes of 6 months’ duration each were attended 
by 84 and 32 students, respectively, in 1930 and 39 and 32 students 
in 1931. The six weeks’ blacksmith course for training in the 
running and maintenance of internal combustion engines and in 
the maintenance of modem agricultural implements was attended 
by 13 mechanics in 1930 and b}' 14 such men in 1931. The two 
weeks’ courses in fruit culture and fruit and vegetable preservation 
were given twice each year— in July and February of 1929-30 and 
1930-31. These courses were extremely popular and only a com- 
paratively small proportion of those applying for admission to 
them could be accommodated. The rural economy class of one 

month duration was attended bv 23 officers in 1930 and bv the 

* •• 

same number in 1931. 

The two short courses in practical agriculture started at Nagina 
and Shahjahaupur in 1928 in the United Provinces continued 
to work satisfactorily. All excepting two students of the first 
batch have started on their o^yn farms. In 1930, four students 
of Nagina farm were given a grant-in-aid of Es. 300 each, on condi- 
tion that they supply to the Department 40 maunds of wheat 
seed at market rates every year for 5 years. The Shahjahanpur 
farm class did not admit any student in 1931, while at Nagina, 
out of thirteen students on the roll, there remained only four who 
appeared in the final examination. A short course of instruction 
in sugarcane cultivation of 10 days’ duration was started in 1929 at 
Shahjahanpur farm for officers of the Irrigation Department nomi- 
nated by the Government, 
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In Bombay classes were organized for training in irrigated 
crops, liorticulture and land improvement. The class on irrigated 
crops was attended by cultivators as well as the subordinate staff 
of the Irrigation Department. A horticulture class organized at 
Akola was attended bj'- 36 students and another at Jambul was 
attended by 63 cultivators. A short tractor class of two-and-a- 
half months’ duration was opened to train students in the manage- 
ment of different tractors. For the course Messrs. Volkart Bros, 
supplied four tractors of different make and Messrs. Burma-Shell 
Oil Storage and Distributing Company were land enough to find 
all the oil and fuel. Seventeen students joined the class but only 
9 appeared in the examination of whom 7 passed. 

In Burma short courses of a few weeks’ duration were held at 
various times of the year on the experimental farms for adult culti- 
vators who cannot afford to be away from their holdings for longer 
periods. The cultivators who came to these farms were brought 
into personal touch with the work on the farms and friendly rela- 
tions were established between them and the staff. A short course 
in plant-breeding and experimental plot technique organized for 
provincial and senior agricultural assistants in 1929-30 was attended 
by 10 members of the district staff. 

In the Central Provinces a nine months’ class for training 
teachers to give instruction in elementary agriculture, on the lines 
folloAved in some of the Vernacular and Anglo-Vernacular Middle 
Schools in the Punjab, was opened in 1931 with a roll of eleven. 
It was thought that these men would be useful in rural “ bias ” 
schools which the Department will start when funds permit. 


6. Adult Education. 

Facilities were provided for adult education in several pro- 
^nnees. In the Eastern and Central Circles of the United Pro- 
vinces there were 40 co-operative adult education societies in 
1929-30, and this number increased to 47 in 1930-31. The societies 
in Benares district got their teachers trained in the rural workers’ 
training class opened at Benares, and those at Partabgarh were 
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provided with, village guides trained at Partabgarh. Several meet- 
ings were held and various subjects connected with agricultural 
improvements were discussed. Lectures w'ere delivered, on proper 
methods of preservation of farmyard manure, advantages of 
improved seeds, deep ploughing, labour-saving machines and 
implements, art'ifieial manures, and advantages of green-manuring 
and other agricultural subjects. 



CHAPTER X 


TITE CO-OPERATIVE MOVEMENT AS AFFECTING AGRI- 
CULTURE. 

The co-operative movement, which started about 26 years ago, 
progressed remarkably within this short period and the number 
of societies in the whole comitry increased from 1,500 in 1908-09 
to 104,187 in 1929-30. The majority of these are concerned with 
one or the other phase of agriculture, especially vith the credit 
movement amongst the cultivators. The total number of agricul- 
tural societies in 1929-30 and 1930-31 was 77,560 and 78,633, respec- 
tively, out of which 74,145 and 73,600 were purely for credit pur- 
poses. Though the previous yearly rate of increase as regards 
the number of societies and their membership figures have not 
been maintained during the two years under review, still the move- 
ment shows an all-round improvement with few weak spots here 
and there. The major cause of slowing down the rate of progress 
is the decline of prices of agricultural commodities and the dis- 
turbed credit facilities throughout the world to an extent almost 
ivithout precedent. In spite of the policy of caution, which has 
been adopted in all provinces, the amount of outstanding dues 
lias considerably increased. The rapidity of the movement in 
previous years brought into existence some weak societies with 
unscrupulous members, with the result that a few influential mem- 
bers monopolised the bulk of the loans and proved to be the worst 
defaulters. Lack of understanding of the principles of co-operation 
was another cause of bringing certain societies to grief. To check 
the further spread of these evils and to eradicate or at any rate to 
eliminate the existing weaknesses, the co-operative departments 
directed their energies towards the consolidation of the movement 
and the spread of sound ideas. 

On the other hand, the new policy adopted by the proidncial 
governments has elevated the general trend of the movement. In 
Bombay new registration is confined only to societies with share 
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capital and the old societies have also been advised to adopt this 
system. Bengal has suggested the discontinuance of the defective 
policy of investing short-term capital in long-term loan. By estab- 
lishing a Central Land Mortgage Bank, Madras has given a great 
impetus to the primary mortgage banks. The general policy 
adopted by all provinces of confining the movement to productive 
channels and weeding out bad societies has met the need in the 
present depression. 

The development of the agricultural non-credit societies, in 
particular, has been very rapid during these years, and the range 
of their function has been greatly widened. They include societies 
for the general sale of agricultural produce, for production and sale 
of implements and manures, for furtherance of irrigation projects, 
for consolidation of holdings, for maintenance of construction of 
roads and for assisting agricultural departments in spreading know- 
ledge of improved metliods of cultivation. 

Madras. — From 12,947 in 1928-29 the number of agricultural 
societies of all types increased by 39, bringing tbe total to 12,907 
in 1930-31. These societies distributed Rs. 163’5 laklis to tbeir 
members as loans of wliich about 99 per cent, was for productive 
purposes. Another noticeable feature was the preponderance of 
loans for short-term j)urposes ; the ratio ])etwecn tlio sliort-term 
and the long-term being 62 : 38. 

The number of agricultural credit societies increased from 
12,382 in 1928-29 to 12, .540 in the next year but fell to 12,310 in 
the succeeding year. The membership figures, however, showed a 
continuous increase and now stand at 076 thousand. The total 
divisible profit earned by the credit societies in 1929-30 and 1930-31 
was Rs. 11*6 and Rs. 8*05 lakhs, respectively. 

The Government sanctioned a scheme for the establishment of 
a Central Land Mortgage Bank composing of indmdual non-borrow- 
ing members and primary land mortgage banks affiliated to it. 
The bank was registered in December 1929 and was empowered 
to issue interest-bearing debentures on the security of mortgages 
executed in favour of primary banks. For the safeguard of the 
investor government undertook to guarantee the interest not ex- 
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ceediiig 6 per cent, for a period of 20 years on all debentures issued 
within the first 6 j^ears up to a limit of 50 lakhs of rupees. The 
unsettled condition of the money market, however, affected the 
operation of the bank which experienced considerable difficulty in 
selling its debentures. As there was no prospect of a steady flow 
of funds, the organization of new banks was suspended and post- 
poned till the financial conditions improve. On 1st June, 1931, 
the bank had 1 GG individuals and 37 primary land mortgage banks 
as members ; its paid-up share capital amounted to Es. 99’ 5 
thousand. Government help to the bank has been in the form of 
a free grant of Its. 14,000 to meet the working cx])enses and a loan 
of Rs. 15,000 for establishment charge.s. It has also ^emitted the 
duty charged under the Indian Stamp Act on deeds of transfer in 
respect of the debentures of the bank. Last year the bank issued 
debentures for Rs. 10 lakhs, bearing interest of G.} per cent, per 
annum. The 37 primaiy land mortgage banks bad 5,128 members 
with a w'orking capital of Rs. 17 lakhs. Fifteen of these banks 
worked at a profit of Rs. 18,372, and the remaining 22 incurred a 
loss of Rs. 11 thousand. 

Out of 128 Purchase and 1:5ALE societies in the beginning of the 
year 1931, there only remained 108 at the end of the year. Sixty- 
six of them were loan and .sale societies which, in spite of a con.stant 
effort, did not develop as they were cxpecteil and thus .sf>nic of them 
had to he liquidated. At the beginning of the last year under 
review those societies had a stock of goods worth Rs. 39 thousand 
and during the year they purchased goods to the value of Rs. 450 
thousand, and out of this, .sl.ock worth Rs. 4G5 thousand was 
.sold to the members, 'J'lie 13 irrigation .societies undertook the 
work of silt, digging of irrigation channels. Water was aui)plio.d 
to irrigate 2,201 acres of land, the co.st of whicli was paid l)y the 
members. I'hcsc societies also brought. 2,943 acres of now land 
under cultivation. 

The Land Reclamation societies, wbicii increased from 10 to 
12 in the two j'ears, did fairl}’’ good work .and reclaimed 1,004 acres 
of silted land. Tlic number of agricultural demon.st, ration societies, 
however, remained constant but out of the total 17 only 3 can be 
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said to Lave done useful work. These 3 societies cultivated 83' 
acres of paddy out of which 73 acres were under improved methods 
of cultivation and the rest were under ordinary methods generally 
used by the farmers. The net gain per acre between the old and 
the improved methods ranged up to Es. 27 in 1929-30. These 
scoieties have also undertaken the work of supplying improved 
seeds, manures, etc., to tlieir members as well as to non-members, 
and in the last year they did business worth Rs. 45 thousand with 
the members and more than a lakh with non-members. 

Bombay. — The process of consolidation and elimination of 
weak co-operative societies was continued during the last two 
years and as. a result of this vigorous step a large number of bad 
societies and improvident members have been eliminated. The 
pohey has already begun to show its results in ’a better standard 
of management, and the figures sho\v an all-round progress. The 
number of agricultural societies rose from 4,568 in 1928-29 to 
4,889 in 1930-31 ; similarly membership increased from 338 to 339 
thousand, worlring capital from Es. 369 to 449 lakhs and lesGive 
fund from Rs. 50 lakhs to Rs. 66 lalihs. 

Agricultural CREDrr Societies.— -The progress in this parti- 
cular field of agiicultural co-operation has been satisfactory. The 
number of these societies increased from 4,317 to 4,650, member- 
ship increased by 5,715 and the working capital by Es. 75 lakh?, 
in two years ending with 1930-31. In the same period the reserve 
fund showed an increment of about Es. 15 lakhs. There w^as, 
however, a fall of about 3 lakhs in the members’ deposits. This 
was partly due to tlie recent policy of confining new registration 
to societies with share capital and advising the old societies to 
adojit the share system bj^e-law', and partly to the adverse economic 
conditions which forced the agiiculturists to draw upon this source 
of their savings, for meeting household and agricultural needs. 

The standard of efficiency in the w^orlring of societies is gradually 
rising and this is mainly due to the acthdty of supervising unions. 
The accounts are generally kept up-to-date and there arc now fewer 
chances of mismanagement due to ignorance of rules and bye- 
laws. 
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The condition of 3 Canal Societies is serious. The reason is 
tliat the old loans are overdue and these have been further added 
by fresh loans in the hojie that the conditions Avould improve and 
that tile sugarcane growing would become a paying proposition. 
Tliis has not come true and the jmee of gur and other cash crops 
like cotton and ground-nut having fallen all-round, all the growers 
have lost considerably. Three Land Mortgage Banks> on the other 
hand, have done good business, but could not proceed with tlieir 
programme on account of the lack of funds. The apph’cation 
sanctioned for advancement on loan exceeded the money vhich 
could be lent and the position at present is that Rs. 3*61 lakhs 
are immediately needed for meeting the sanctioned and the pending 
loan applications. 

Agricultural Non-Credit Societies.— On the whole the 
working of the existing socictic.s was quite satisfactory but no fur- 
ther development occurred due to inability to secure efficient per- 
sonnel for management. 

Societies for the sale of agricultural produce, especially cotton, 
constitute the most im])oi-lant of agricultural non-credit societies. 
During 1930-31 those handled 4,00,243 maunds of cotton and 
realised Rs. 37 lakhs. There is, however, a great danger to which 
sale societies arc particularly prone at the moment, viz., that the 
buyers, due to the existing trade depression, arc not meeting their 
obligations. Tlic boycott movement also proved to be a serious 
problem in Gujarat and Belgauin Divisions. 

There are at present 0 Purchase and Sale Unions in the Presi- 
dency. Out of these, the West Khandesh District Purcliase and 
Sales Union continues to flourish. Besides arranging to sell cotton 
and ground-nut, worth Ra. 2,31,242, and R.s. 39,940 respectively, 
the Union arranged for ginning of lianas (seed cotton) worth 
Rs. 82,213 and for tlio supply of seed and otlior agiicultural requisi- 
tes worth Es. 138,609, 

Of the cloven Manure Societies only six did a fairly large 
amount of business and sold 380 thousand lbs. of manure and 
earned a profit of Es. 1 ,146. Tlieic is very httle scope of developing 
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societies of this type, for the same work is being taken up by 
purchase and sales unions. 

Out of the Machinery and Implement Societies only one has 
met with a fair amount of success. The society installed a power- 
crusher, run by an oil-engine at Nanda, and earned Es. 620 as 
profit by renting it to the agriculturists. Other implement hire 
societies have not proved successful, probably because the ploughs 
they stock cost so little that it pays members to buy rather than 
to hire them from the society. 

Of the tlirec Dam Construction Societies one was cancelled. 
Out of other two, Mutta Dam Construction Society has proved 
very successful. It puts a temporaty dam across the river every 
year to prevent the sea water coming in and to raise the level of 
river water for irrigation purposes. This scheme has enabled mem- 
bers to get water for irrigating garden lands and for sugarcane. 

There are 14 Fencing Societies. The Kuunur Fencing Society 
constructed a fivc-aud-a-half miles of wire fence at the cost of 
Es. 12,000 which has encouraged cultivators to go in for sugar- 
cane. The other societies in this class are working fairly well. 

Taluk A Development Associations, of wliich there are 81, 
popularize the u.sc of improved seeds, manures and implements by 
holding demonstrations and agricultural shows. All of them are 
finaiiciall}^ sound and doing good propaganda work. In some places 
tliey arc running tlicir own fruit farms from which they supply 
seedlings, etc., to the cultivators. 

Punjab. — ^1'lic number of agricultural societies increased from 
10,473 to 17,541, the membershij) from 504,907 to 569,296 and the 
working capital from Es. 731 laklis to Es. 849 lakhs during two 
years under review. Of these 16,309 arc pure agricultural credit 
societies. The activities of the department were centralized towards 
the expansion of the societies that already existed and, as a result, 
30 thousand new members joined the already existing societies in 
the last year. Nearly Es. 356 laldis were advanced as loan to the 
members and if we add to this the previous unpaid debt, the out- 
standing loans at the end of 1930-31 amounted to Es. 718 laldis. 
This gives an average debt per member, whether indebted or not, 
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of Rs. 14.4 Avliioli is little more tliaji tlie previous year. As in tlie 
previous years, purchase of cattle, revenue and payment of old 
debts are the most important items for which the loans were granted. 

Land Mortgage Banks, which arc 12 in number, sliow very little 
profit foj' they have been badly hit liy the collapse of prices of the 
agricultural commodities. At a time, when agj-icultural enter- 
prises hardly show any return and the repa)mic]its of credit societies 
arc correspondingly difficult to get, it is hard to expect an}’- sub- 
stantial gain in the dealings of Mortgage Banks. Accordingly, 
for this reason and also as a measure of economy whereby to help 
Government, the Registrar surrendered the whole of Rs. 8 lakhs 
that had been budgetted for as available for granting loans to 
Mortgage Banks through the Provincial Bank. At a Conference 
hold at' Lyallpiir to consider the situation as regards the business 
of these banks it was decided that in view of the present conditions 
of zcmiiidai's, the instalments due from borrowers sliould be reduced 
by 50 ]jor cent ; .secondly that in future loans should be limited 
to 5 times the land revenue and lastly that loans for redemption 
of laud and payment of old debt should cease to be given. 

Consolidation of holdings continues to be one of the main acti- 
vities of the Go-operative Department. I’wo-himdred-and-fifty- 
fivc new societies were registered during the last two years, which 
bring tlic grand total of the Consolidation of Holding Societies 
to 795. In the year 1930-31 these societies consolidated 72,821 acres 
which were split up in 118 thousand blocks: the number was 
rediiwd to 21,627 blocks. The total cost to the Government of 
consolidation thus year was Rs. 1*20 lakhs, which works out to 
R.S. M2 per acre. As all prospects of enhancing assessment in the 
future seem to have vanished, it cun be said that Government will 
reap no material benefit from its expenditure. In spite of all the 
success, the difficulties of eonviueing the cultivators of tl»c merits 
of this movement continue. There is still but little to indicate, 
that if Government were comjiellcd to retrench the eon.soliclat.ion 
staff, which is only temporary, any more land would be consolidated 
at all. 
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There are at present 3 Unions and 18 Societies for agricul- 
tural PURCHSE AND SALE, Most of them are in Criminal Tribes 
Settlements, situated in the Multan Circle. Only one ot these 
seems to have done good business. It sold 920 maunds of im- 
proved seeds and a full wagon of salt. 

Co-operative Commission Shops for the sale of agricultural pro- 
duce numbered 25 with 3,695 individual members and 1,280 society 
members. The value of produce sold went down from Es. 47 laldis 
in 1928-29 to Rs. 30 lakhs in 1930-31 though the amomit of produce 
handled actually increased during this period. Regarding business 
tliere was no difficulty during the j'ear but due to fear of malcing 
the shop unpopular or from sheer inability to say no, too much 
credit was expended which resulted in more tlian Rs. 5,000 of bad 
debts. A few troubles on a much smaller scale have been caused 
by advancing money on the seemity of produce, and not demanding 
more securit)'^ when the inice of the produce lell or selling it in time. 
For such faults it is the management who are to be blamed. 

Of the thrift societies the most important group is the Crop 
Failure Relief Societies which number 62— an increase of 47 in 
the last 3 years. These have accumulated Rs. 4,896 in contribu- 
tions, which has been swelled to Rs. 5,309 by interest. Besides 
these there arc 11 Land Revenue Redemption Societies and 
three Fodder Storage Societies in Hissar. 

Assam. — In the last two years the number of agricultural co- 
operative societies increased from 1,234 to 1,304, membership from 
63 thousand to 55 thousand and the working capital from Rs. 26 
lakhs to Rs. 30 lakhs. Though there is an increase in the number 
of societies yet a considerable number are not in a flourishing con- 
dition. This is reported to be mainly due to defective orgahi?.ation, 
insufficient and ineflicient supervi.sion, and the absence of sufficient 
co-ordination between the Central Bank and their affiliated societies. 
Due to the large outstanding debts the policy of giving new loans 
was contracted. The Agricultural Department which used to sell 
seeds and implements to the agriculturists through the co-operative 
societies on credit, adopted the policy of cash sales and thus sold 
goods worth Rs. 1,471 in 1930-31 as against Rs. 21,381 (on credit) 
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ill the year previous. That shows how little cash there is with tlie 
farmers. The Co-operative Department devoted time and attention 
towards consolidation rather than to expansion. The registration 
of several new societies from localities where there was a persistent 
demand had to be refused for want of an adequate staff for super- 
vision. Out of tlie five Land Mortgage Banks, all but one conti- 
nue to make steady progress. 

Central Provinces and Berar. — In the two yeans under 
review, the agricultural co-operntive movement .showed a definite 
advance in the first year, for the number of credit societio.s increased 
from 3,787 to 3,950, membership from 57 thou.sand to 59 thousand 
and the working capital rose from Rs. 162 lakhs to Rs. 171 lakhs. 
AVhile in the .second j^ear there w.as a marked set back ; tlic number 
of these .societie.s fell from 3,950 to 3,915, memhersliip from 59 
thousand to 58 thousand and the working capital from Rs. 171 
lakhs to Rs. 167 lakhs. This was due to the fall of agricultural 
jiriccs which made it harder for the members to ])ay back then* 
loans which wore advanced on the prices prevailing in the past. 
Under sucli conditions tlie work of reorganising was puslied alniad 
wliicli resuhed in tlie elimination of wealc societies. 196 societies 
were cancelled last year and though 101 new societies were rcgistenul, 
tliorc was a net lo.ss of 35 in total. 

The number of agricultural non-credit societies, bowcvei-, in 
creased from 21 to 42, membershij) from 1,805 to 2,289 and ilic 
working capital from Rs. r4 lakbs to about Rs. 3 lakh.s. 1'hc 8 co- 
operative commission shops which were organized io sell the produce 
of their members in the market did good work during tlie two 
years. 

Delhi. — Unfavouraljle agricidtural conditions and fall in tlie 
prices of agricultural commodities have concentrated ctTorts on t.lic 
maintenance of tlie movement, avohling cxiiansion in agricultural 
credit. In the course of 12 yeans agricultural credit has touched 
105 villages, representing 54 per cent, of the total number in the 
province. The number of agriculturel socioticR docrea.sed from 
230 to 221 and there was a coiTc.spouding small rlccrea.se in the 
membership from 5,511 to 5,'l 23, but there was a slight increase in 
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tlie worldng capital wliicli went up from Es. 7*4 lakhs to 8*7 lakhs. 
The old societies, wliich have completed their tenth year, have 
introduced a compulsory deposit system for a period of 5 years. 

Though there is no society for the women alone, there are a 
few wdows in the village credit societies who are members in place 
of their deceased husbands. They arc more punctual and scrupulous 
repayers than tlie male members. 

The consolidation of lioldings was taken up in one village where 
905 acres distributed in 3,444 fields were consolidated into 370 
blocks. I’he average area per field has been increased from 0*26 
to 2-4 aems, «.c.. nearlA’’ ten times. 

Bengal.— 'I'lie two years under review were by no means pros- 
jierous ones, for tlie adverse economic conditions imposed on the 
movement a much severer strain than it had ever had to face. 
This rendered necessary the adoption of a policy of caution in 
matters of expansion and most of the energies were directed towards 
consolidation of the movement. During 1929-30, the position of 
co-operative societies was examined by the Bengal Pro^^ncial 
Banking Enquiry Committee which pointed out 3 main defects in 
the movement namely, the illiteracy of members and their ignorance 
of co-operative principles, heterogeneous membership, and delay 
in obtaining loans by primary societies. Another defect of the 
movement brought to light v;as the failure on the part of many 
Central Banks and most credit societies to distinguisli between long 
and short-term credit and the jiractice hitherto followed by many 
of these institutions of investing short-term capital in long-term 
loans. In spite of this the niunber ol agricultural societies increased 
from 18,009 to 21,506, membership from 478 thousand to 536 
thousand and the working capital from Es. 470 lakhs to Es. 561 
lakhs during the two years ending with 1930-31. 

Agricultural Credit Societies constitute the hulk of registered 
co-o])erath'o societies and comprise 85 per cent, of the total number. 
The actual number of societies including Grain Baiiks rose from 
10,930 to 20,172, membership from 408,980 to 476,962 and the 
worldng capital from Es. 421 lakhs to Es. 638 lakhs. During the 
years under review there was a big drop in recoveries of loans by 
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agiicultural credit societies, and tliis was due to the collapse in 
the prices of agricultural commodities. Of the Grain Banks only 
a lew are doing useful work. Others arc either in a moribund con- 
dition or are existing nominally. 

The number of Ageiodltueal Purchase and Sale Societies 
declined from 100 in 1028-29 to 96 in 1930-31. The membership 
also decreased from 28,982 to 12,935 and the worlriiig capital from 
Rs. 37 lakhs to Bs. 7 lakhs during the same period. Tlie decrease 
was mainly due to the closing down of the jute sale societies which 
failed and became insolvent. The paddy sale societies, though 
alTccted by the general trade depre.s3ion, managed to work well on the 
whole and .some of them did quite good business dining this period. 

The ]iumbcr of irrigation and drainage societies rose in two years 
from 773 to 929 and their membership from 20,133 to 23,747. As 
ninny as 915 of tho.se .societies are in Burdwan division where the)’^ 
arc generally doing useful work. Tlicre is still a great scope for the 
jiromotion of these societies in the sainc division, particularly in the 
undulating districts where the annual rainfall is comparatively 
small and is not well di.stributcd. 

The otlier types of societies worth mentioning are the Co-opeRxV- 
TRTS Agricultural Associations which are 38 in number and 
Production and Sale Societies tlic bulk of which ai’e really milk 
societie.s. In .spite of the drop in prices the milk societies continue 
to worlc at a jirofit and it is gratifying to Imow t.hat a jiart of their 
profit is devoted to local works of public utility, such as the establish- 
ment of .schools and the sinldng of tnbo-wells within their areas. 
Co-operative activities have also been extended to silk maniifacturcB. 
The Bengal Co-operative Silk Union, which was established in 
.1927 to organize workers in .sericultural indnstrv and .silk mann- 
facture and gcnemlly to pursue a policy for the development of the 
industry, i.s financing 32 alliliatcd silk societies of mixed type with 
558 rearers, rcclcns or weavers a.s. members. The Union is a co- 
ojjcrative body and is the good re.sult of collaboration between 
Mr. Peddie, the Collector of Malda, the Uepartmeiit of Co-operative 
Credit and the Sericultural Section of the Department of Agri- 

R 
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culture. The object of the Union is to organize rearers to pool 
their produce to be worked up and marketed aa an aggregate. 

North.'West Frontier Province. — Progress in the field of 
agricultural co-operation is considered to be adequate and further 
expansion is being tmdertaken with caution. The number of 
Agricultural Credit ?*ooieties increased from 89 to 239, member- 
ship from 2,500 to 5,923 and the working capital from Es. 2*1 laldis 
to Es. 5‘39 lakhs. The main efiorts of the co-operative staff was 
to consolidate and improve the existing societies which, in spite 
of the political unrest and economic disturbance, worked well 
during the period under review. Great attention was also paid 
towards the training of the members and this was directly imparted 
by the Inspectors themselves. One great feature of the movement 
is that women are joining the credit societies. 

The total amount of loans at the end of the year was Es. 6* 16 
lakhs. The maximum credit limit of the members was reduced 
and the loans were confined to productive purposes only. 

The work of consolidation of holdings was undertaken in 4 
villages ; and the ntunber of blocks were reduced from 1,652 to 290. 

United Provinces. — Some little progress is noticeable in the 
development of non-credit agricultural societies though there has 
been a marked and steady deterioration in the working of the credit 
side of the agricultural co-operative movement. The total number 
of agricultural credit societies decreased from 5,390 in 1928-29 
to 6,044 in the next year and to 5,010 in 1930-31 ; consequently 
the membership figures fell from 1*27 lakh to 1*13 lakh in these 
two years. The decline would have been greater but for the fact 
that 360 societies which were on the verge of liquidation were re- 
organized and in addition 180 new societies were registered in the 
last year. Though the economic conditions all round were not 
favourable, yet the financial condition of societies continued to 
show improvement. Their reserve fund increased from Es. 22*9 lakhs 
in 1929-30 to 24*7 lakhs in 1930-31 and their owned capital is now 
Es. 60- 6 lakhs or nearly half the total working capital. The profits 
made during the year went up from Es. 6*6 to 6*9 laldis and losses 
decreased from Es. 60 to 12 thousand. There are 2,595 societies 
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now of over 10 years’ standing and out of this number nearly 
11 hundred of them were able to distribute dhddends to the extent 
of Es. 41,000. The loan outstanding with members decreased from 
Es. 83*7 to Es. 82*6 lakhs in the last two years, while the overdues 
went up from Es. 32*3 to 63*7 lakhs. 

Supply and Sale Societies. — ^The Sugarcane Sale Union q,t 
Ghugli, in the GoTalq)ur district, was able to expand its business 
from 63,000 to nearly one lakh of maunds of cane without increasing 
the number of its member societies which is still 16. There is still 
a considerable scope for expansion. The ghee sale societies had a 
very bad time due to the fluctuations in the price of ghee, yet out 
of 11 such societies only two worked at a loss. The total amount 
of ghee handled by these societies was about 250 maunds. Out 
of the 6 agricultural supply societies in 1929-30 there only remain 
3 and none of them is working at a profit. The field of co- 
operation has been extended to the poultry business and 4 societies 
were registered for selling poultry products. 

Bihar and Orissa.— The number of agricultural co-operative 
socictic.s increased from 8,715 to 8,799 in the two years under review, 
though the yearly figures show that there was an increase of 102 
in the first year and a decrease of 18 in the second. The member- 
sliip figures sliowcd a decrease of 8,839 in 1929-30 followed by 
anotber decrease of 1,437 in the next year. The worldng capital 
now stands at Es. 236 lakhs which again shows a fall of Es. 5i 
lakhs from the last year’s figure-s. On account of the policy of 
caution followed by the banks on one hand and the reluctance on 
the part of the societies them.selves on the other, the total amount 
of loan advanced to the members showed a heavy fall, amounting 
to Es. IG‘3 lakhs as against Es. 33*6 lakhs in 1929-30 and Es. 64*6 
lakhs in the previous year. 

Primary credit societies numbering 8,718 formed the great 
bulk of the total number of societies in the province with 213,137 
members and working capital of Es. 231-9 lakhs. The monopoli- 
sation of the bulk of the loans by a small number of rich and influen- 
tial members was an evil wbicli received serious attention. Such 
people become the members of the managing committees and arc 

b2 



252 AGRTOULTUBiAL OPERATIONS IN INDIA, 1929-SO AND 1930-31 

often directors of the banks. They generally are the worst defaulters 
but in the long run it is the entire membership which sufEers the 
whole loss due to unlimited liability of the society’s debt. An 
investigation into the matter showed that 40 per cent, of the loans 
are advanced to 25 per cent, of the total membership. 

The most popular of all the agricultural non-credit societies 
are the Grain Golas which are 68 in number with a membership of 
20,552 and a worldng capital of Bs. 3-7 lakhs. The LAiro improve- 
ment SOCIETIES, which come next in importance, lent to their mem- 
bers Bs. 24 thousand of which Bs. 13’6 thousand were spent on re- 
clamation of waste land, Bs. 4,576 in sinking wells and the rest in 
constructions of bundhs and other similar purposes. There were 
also three irrigation societies, but on the whole their work was 
not satisfactory and all of them resulted in a net loss. The 3 
Purchase and Sale societies were also in a very bad financial 
condition and need to be wound up in the near future. 

Some actmties of the central banks in the direction of 
agricultural and land improvement’ need special mention. Some 
of these baulks took part in the distribution of improved seeds and 
the progress was especially marked in the cultivation of cotton, 
wheat, sugarcane, barley and certain other crops, and some others 
distributed manure and, in co-operation vutli the Agricultural 
Department, carried out demonstrations of improved agricultural 
implements. Lack of funds restricted such actmties but the pro- 
gress, though slow, is very marked in some places, particularly in 
Orissa. 

Mysore. — The number of rural co-operative societies rose 
from 140 in 1928-29 to 177 in 1930-31. Their activities mainly con- 
sist in stocldng of implements, seeds and manures for sale to their 
members, and in 1929-30 they did business worth Bs. 60 thousand. 
Four of these societies took over practically the whole of the sales 
and distribution work in their respective taluks from the Depart- 
ment of Agriculture and Avere responsible for the supply of imple- 
ments, seeds and manure to a total value of nearly Bs. 30 thousand. 
The Co-operative Society of Maradihally ginned and marketed the 
crops of the village in a pure condition. 
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The Agricultural and Experimental Union did ver)'" valuable 
work in the way of testing improvements ■ reconunended by thfe 
Department of Agriculture. Valuable results were obtained from 
tlie testing of Satara ploughs, improved varieties of seeds and new 
chemical manures on various crops. The Union employed at their 
own cost two special fieldmen for a period of 4 mouths to help the 
local offices in the work of collecting results during harvest. 

Village Panchayats have been brought into the scheme of 
agricultural development for the purposes of propaganda and 
demonstration work. In 1930-31 there were 710 such organizations 
and these mostly confined their operations to the purchase of 
improved implements for demonstration in the villages. 

2 . Oo-operative Cotton Sale Societies. 

Tn spite of the Inird times due to the trade depression on one 
hand and the boycott movement on the other, the co-operative 
cotton sale societies did a fair amount of business. The number 
of these societies in Bojibay was 24, out of which 7 worn in the 
southern division, one in Khandesh, one in Belgaum and the rest 
in northern division. Tn the southern division Hubli and Gadag 
societies, as in previous years, continued to be the most important 
ones. The Gadag societ}^ increased its reserved area from 14,000 
to 23,Go2 acres and sold about 86,390 mds, of cotton during 1931. 
The society, however, lost in tlic seed business to the extent of 
Rs. 13,187. The Hubli sales society sold 64,760 mds. of cotton 
but lost Rs. 9,325 in the seed business. The loss in both the cases 
was clue to wrong cstimatijig and over-stocking. These two societies, 
however, arc the best of their Icind throughout India and have 
co-operated with tlic Agriculture Department in the distribution of 
improved cotton seed throughout the division. The societies in 
the northern division did fairly good businc.ss. The Bail-Hongal 
cotton sale society in Belgaum division was boycotted by the 
local dealers and all efforts to lift the boycott failed with the result 
that the cotton had to be taken to a ginning factory 20 miles off 
and then sent to Bombay for sale. The Pachora cotton sale socict)’^ 
in lUiandcsh sold 1 0,140 mds. of cotton for Rs. 69,212. 
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In the Madras Presidency the Deputy Director of Agriculture 
appointed under the Eegistrar of Co-operative Societies for the 
development of cotton, loan and sale societies in the principal 
cotton areas, took charge in March 1931. There are at present 
five societies in the Presidency dealing in cotton. They are at 
Tiruppur, Trichengode, Koilpatti, Nandyal and Bellary. Besides 
these, there are a number of restored and unregistered Seed Socie- 
ties and Unions who obtain seed of improved types of cotton from 
the' Agricultural Department, grow and dispose of the produce 
under departmental control, the Department bu}’ing back the 
seed at a premium. 

In the Punjab there were 26 co-operative commission shops 
which sold produce of their members worth 30 lakhs of rupees. 
This includes all lands of stuff but cotton and wheat are the most 
imporlant. The Okara Sale Society continues to function vdth 
success and sold 279,611 mds. of produce worth Es. 9*29 lakhs of 
which cotton was the most important item. 



CHAPTER XI 


PUBLICATIONS OP THE AGRICULTUEAI, DEPART- 
MENTS. 

A list o{ agricultural public-ations issued during tlie two years 
under review is given in Appendix XIII. Tlie change which took 
place towards tlie end of the period in the names and editorship 
of the publications issued by the Imperial Department of Agricul- 
ture has been recorded in Cliapter I. Publications of the Imperial 
Department of Agriculture during the tAVo years numbered 34 
memoirs (15 botanical, IG chemical, 2 entomological and 1 bac- 
teriological) and 11 bulletins- 

A reference to the contents of the journals and memoirs will 
siiow the wide range of subjects covered and their practical appli- 
cation. Many of the publications deal with completed investiga- 
tions the results of which have been discussed elsewhere in this 
Review. iVs usual most of the scientific work done in the provinces 
was published in the.se series. 

Provincial and Siafo Publicafions . — The Department of 
Agriculture, Madra.s, issued 20 leaflets and IG other publications 
during the period, man}’ of these being also issued in the important 
vernaculars of the Presideucy. The “ Villagers’ Calendar ” con- 
tinued to he printed in English and tlie principal vernaculars, the 
size of the edition running to nearly a lakh every year. ’J'he pub- 
lication of the year-book was discontinued from 1029, and tlie 
monthly digests were converted into quarterlies from the same year 
and were issued in English ns well as in the main vernaculars. 

The Bombay Department of Agriculture issued 7 bulletins and 
29 popular leaflets, the latter also in most cases in the appropriate 
vernaculars. 

In Bengal 23 leaflets, embodying the practical recommendations 
of tlie Department, were publisbod during the years under report. 

In the United Provinces, the two departmental vernacular 
agricultural journals, the “ Mufid-ul-Mazarin ” and Kisau Up- 

Icark ” continued to be issued regularly, the cii'ciilation amounting 

( 266 ) 
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to nearly 1,500 in each case. The departmental bulletins issued 
during the period numbered 24. 

The Punjab Agricultural Department continued to publish the 
“ Seasonal Notes ” half yearly and also issued 37 leaflets during the 
period. The Punjab Board of Economic Inquiry published two 
important publications, riz., (1) “ Farm Accounts in the Punjab, 
1928-29 (being the fifth year’s accounts of certain farms with new 
sections with special reference to Well Irrigation in the Punjab) ”, 
by F. R. Stewart and S. Kartar Singh, and (2) “ Report on a Pre- 
liminary Survey of the Mill? Supply of Lyallpur in 1927 ”, by S. 
Labh Singh. 

The Department of Agriculture, Burma, continued to publish 
the “ Agricultural Calendar ”, nearly 8,000 copies being printed and 
distributed eveiy 3 ’'ear. In addition, two “ Cultivators’ Leaflets ”, 
4 bulletins and 2 “ Agricultmnl Surveys ” were also issued during 
tlie period. 

The Bihar and Orissa Agricultural Department issued 12 leaflets 
and bulletins containing the practical recommendations of the 
Department. 

In Assam the Department of Agriculture issued 8 bulletins and 
leaflets. 

Ill Mysore the Department published an “ Agricultural Calendar ” 
in English as well as in Kamiada each year and in addition 9 bulle- 
tins and in Travancore the Agricultural Department issued two 
leaflets. 



CHAPTER xn 


RECEIPTS AND EXPENDITURE OE TPIE AGRICULTURAL 
AND VETERINARY DEPARTMENTS. 

The folloAviiig talDular statements show the expenditure and 
receipts of the Agricultural and Veterinary Departments of the 
Imperial and Provincial Governments for the three years 1928-29 to 
1930-31. 


Agriculture. 



1028-20. 

1020-30. 

1030-31. 

Komc. 

DxpendU 

tore. 

Receipts. 

expendi- 

ture. 

Receipts. 

Expendi- 

ture. 

Receipts. 


lU. 

Hs. 

Its. 

Rs. 

Rs. 

Rs. 

rnnjftti 

27,60,100 

7,00,133 

20,24,764 

0,00,031 

20,74,380 

0,02,087 

Tlnltcd Province') .... 

2r., 22,714 

4,45,021 

24,28,301 

4,03,447 

23,70,205 

4,50,280 

Sfodras 

19,35,300 

3,04,727 

10,48,380 

2,04,224 

20,20,600 

2,28,100 

]]om1>ay ! Presliloncy jiroper . *1 

Sind . . . / 

18,28,300 

2,60,700 

18,03,800 

2,85,700 1 

14,35,005 

3,48,001 

2,18,211 

44,205 

Tinpcrlnl Department of .\prleiiltarc . 

10,64,813 

4,30,0.50 

10,71,884 

0,40,030 

16,50,002 

4,70,113 

Ccnlml Provinces .... 

11,05,070 

3,82,130 

11,78,853 

0,71,246 

11,20,026 

3,64,110 

DengnI ...... 

11,21,010 

1,00,411 

10,07,713 

1,70 918 

10,70,403 

1,14,033 

Burm.'i 

0,40,058 

1,10,800 

10,53,834 

1,20,002 

D|7G|050 

05,000 

BIhnr nnd Orissa .... 

0,84,043 

1,67,210 

7,45,087 

1,00,040 

0,80,037 

1,20,780 


3,84,417 

82,687 

4,67,841 

88,204 

4,00,441 

82,236 

Norlh-'Wcst Frontier Province 

00,008 

24,070 

00,070 

24,834 

70,000 

20,808 

Bnlnclilslan ..... 

10,202 

10,830 

10,814 

12,850 

17,703 

10,201 


1,48,13,871 

31,03,102 

1,63,40,202 

34,00,870 

1,48,41,472 

20,27,308 


( 2G7 ) 
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Yelerimty, 



1028-20. 

1020-30. 

1030-81. 

Namo, 

Expendi- 

ture. 

Iteccipts. 

Expendi- 

ture. 

Bccclpts, 

Expondl- 

tnio. 

Bccclpts. 


Bs. 

Bs. 

Bs. 

Bs. 

Bb. 

Bs. 

’Punjab* 

13,02,107 

2,00,720 

14,00,012 

2,27,002 

12,40,803 

1,80,180 

Madras 

10,32,201 

20,730 

11,82,764 

32,008 

11,07,048 

35,204 

Imperial Institute of Vsterlnary llo- 
Bcnrch, Muktesar, and ilia Izatnagar 
Sub-Station, 

7,G3,050 

14,00,000 

7,77,321 

16,00,237 

8,20,400 

12,00,381 

Burma 

0,41,000 


0,30,000 

036 

0,38,000 

1,070 

United Provinces .... 

4,66,281 


6,30,026 

1,80,105 

6,32,852 

1,11,140 

Bombay 

0,17,034 

10,074 

4,64,332 

11,601 

4,70,000 

8,780 

Central Provinces .... 

4,38,743 

1,380 

4,47,030 

2,357 

4,25,880 

1,037 

Bengal 

6,U,547 

1,73,348 

4,31,003 

1,20,685 

1,10,466 

1,03,835 

Bihar and Orissa .... 

4,30,200 

1,04,151 

4,10,251 

1,20,653 

4,42,272 

1,21,000 

Assam 

1,32,208 

38,301 

2,01,305 

l.CSC 

.1,81,007 

1,098 

North- Wc.st Proiitlcr I’rovlncc 

05,730 

.. 


• .. 

78,800 

4,030 

Baluchistan 

77,035 

3 


328 

74,080 

344 

TOTAI. 

04,82,208 

21,55,603 

OG|03,Ono 

22,20,007 

05,05,021 

17,71,385 


* Excluding Breeding Opernttoiu. 


As foreseen in tlie last llcview, shortage of money checked the 
steady advance that had been going on fox the last twenty-five 
years, rendered any large ea^iansion impossible and in some pro- 
vinces led to the curtailment of existing forms of assistance to the 
agriculturist. However, in spite of this handicap, the essential 
services were maintained in an efi&cient condition. The present 
agricultural depression caused by the world-wide collapse in the 
prices 'of almost all primary commodities calls for increased effi- 
ciency in production and this implies undiminished grants for 
investigation and research. Perhaps the point cannot be better 
stated than in an extract from the proceedings of the Imperial 
Conference of 1930 : — 

“ It is important that investigations, once begun, should not be 
subject to unreasonable interruptions because of financial strin- 
gency. There is a real danger in times of financial stress that 
governments may be tempted to economise in expenditure on 
scientific services on the ground that the need for them is less urgent 
than for other forms of expenditure, and that research can well be 
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put on one side until prosperous conditions return. In tlie opinion 
of the Research Committee, the need for the conduct of scientific 
enquiries, and the application of the Imowledge gained thereby, 
is more urgent when industries are depressed than when they are 
flourishing. Research cannot be expected to yield fruitful results 
if it is pursued in fits and starts. The Committee have embodied 
these views in the following resolution : — 

“ The Research Committee of the Imperial Conference, being convinced 
that progress will in future be dependent to an increasing extent upon the 
growth and application of scientific Imowledge, desire to direct the attention of 
the various Governments of the British Commonwealth of Nations to the im- 
portance of maldng adequate provision from State funds for the steady pursuit 
of scientific research into the various problems affecting the material well- 
being of manldnd. They also desire strongly to lurgc their view that the 
severe economic depression from which the British Empire, in common with 
the rest of the world, is now sufiering, should be regarded as a reason not 
for the curtailment but for an expansion of expenditure on research. The 
greater utilisation of the help which science can give will be a potent factor 
in the rehabilitation of existing industries, including agriculture, no less than 
in the development of now ones.” 
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Gronndnnt . . . 7,385 420,380 427,705 393 • 6,094 

Susaifanc ... 313 2,200 2,513 108 * ... 142 

£oJrfl (Alsola) . , . 3,003 .. 1.003 2,000 • .. 1,755 

■Wlicat .... 1,083 27,701 29,031 283 * .. 11.252 
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Areas under new and, inyproved varieties of crops in India during 1929-30 and 1930-31 — contd. 
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rignrea snpplled by tho Sugar Technologist, Imperial Connell ol Agricnltnral Kesearch. 






















Areas under new and improved varieties of crops in India during 1929-30 and 1930-31— contd. 
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List of AgricuUural Stations in India in 1929-30 and 1930-31— (iorAd. 
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t These farms are attached to tho Demonstration Tanns. 


List of AyricuUuTul Stations in India in 1929-30 and 1930-31 — contd. 
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APPENDIX m. 

Staffs of Provincial a7id State Departments of Agriculture in India during 1929-30 and 1930-31. 
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Staffs of Provincial and Slate Departments of AgricuUure in India during 1929-30 and 1030-3 t—c.ontd. 
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Slvowi/ng results of weU-boring in India dunng 1929S0 and 1930-31. 
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Patiala 












Slioioing sale of improved implements through departmental agency in India during 1929-80 and 1930-31. 
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• Incluats Sind. t BoTUsd 



















APPENDIX V—eontd. 

Showing sale of improved imple^nents through departmental agency tn India during 1929-30 and 1930-31 — contd. 
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APPEN 

Improvd seeds and majiures disiribuled 


SEED BIS 


Province 




Sued qbaih in Ctvr, 

No, OF \niOLB CANES 
nXCCPX ATUERi; OTHEBWISB 
STATED 






1028-29 

1920-30 

1030-31 

1028-20 

1020-30 

1930-31 










(a) Biitisli 

Uadroa . 

• 

■ 



17,071 

11,823 

10,434 

72,616 

12,650 

setta 

451,024 

2,314,223 

Bombay Ptcsldcnoy proper 



•25,324 

10,530 

25,371 

*04,000 

04,101 

203,940 

Sind . . 





•• 

3,720 

4,018 

-- 

5 

cwts. 

0 

cwts. 

Bengal , 




. 

4,088 

3,435 

8,835 

2,237,208 

001,801 

1,405,303 

United Frovlncca 





02,905 

00,132 

132,822 

20lp623 

evrtSo 

300,848 
cwts. , 

540,472 

cwts. 

Punjab . 




• 

02,509 

t 

40,140 

t 

t 

t 

Burma • 




• 

G2,GG0 

03,000 

80,400 

82,410 

05,825 

450,510 

iJiliar and Orissa 




« 

1,435 

4,000 

3,435 

28,510, 

cwts. 

1,713,032 

019,351 

Central Frovlncca 




• 

322,472 

433,230 

302,542 

893,273 

2,840,844 

1,081,312 

Asaain . 




• 

680 

2,001 

1,750 

63,012 

341,000 

setts 

278,320 

Bortb-'West Frontier X’rovlnco 


• 

223 

-• 

170 

25 

cwts. 


3-57 

cwts. 



Toiai. 

• 

600,240 

034,024 

085,885 


• • 

•• 


(1)) Indian 


Hyderabad 

- 

34,020 

20,378 

•• 

•• 

604 

cwts. 

Mysore 

1,110 

1,027 

8,401 

2,010,030 

2,014,833 

2,002,804 

Baroda 

3,109 

230 

704 


4,200 

- 

Tiavancorc • • > . . 

312 

312 

233 

•• 

-• 

- 

Bbopol 

130 



128,300 


.. 

Fatlala 

193 


058 



08 






CAftS. 


Including Sind. 


t Not nTallalile. 
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DKVI. 

through departmental agency in India during 1929-30 and 1930-31. 


TAIBUTIiD 


MANTTHES BISXIIIBUTED 


PBOII I’liNIS No. 

COSDIEQGIAL FBlimXZEnS 

IN OWT. 

Oil oikcs in oira. 

1028-20 

1020-S0 

1030-31 

1028-20 

1020-30 

1030-31 

1028-20 

1020-30 

1030-31 


India. 


100,440 

740,008 

30,031 

101,105 

31,184 


84,040 

8,805 

t 

*24,020 

24,600 

31,034 

4,801 

0,018 


129 

330 

37G 


017 

601 

- 

IS 

3 


- 

- 

167 

330 

100 

063 

811 

360 

80 

89 

133 

16,300 

18,850 

15,500 

2,281 

0,012 

0,528 

11,625 

13,321 

22,729 

t 

t 

(«) 

6,050 

t 

t 

t 

t 

t 

t 

817 

1,247 

1,800 

00 

303 

2,325 

•• 

302 


1,200 

768 

654 

5,220 


7,058 

- 

•• 



2,083 


1,030 


1,882 

472 

437 

502 

4,008 

4,327 

7,002 


1,841 

1,876 


38 

07 

17,600 




- 

24 


-• 

" 

231,034 

800,620 

128,057 

181,475 

05,747 

31,715 

47,205 

23,531 

23,807 


States. 





- 

273 

42 



353 

11,181 

21,582 

0,300 

16,020 

2,730 

3,800 



237 

1,220 

4,032 


131 

173 

ICO 



- 

3,820 
Bs. \rorth 

- 



800 

170 



- 





•>« 




»-• 


« 



• ■ 

. 



-- 


* Including Sind. t Sot uvnllnWc. («) Suisory plantu . 4,400') 

>6,050 

i Kot distributed tbiougb dopoitincntat agency In this ptovinco. Cuttings . . 1,250 J 





































* IncludlRK Sind. 

<A) Figures not nvallnblOi 
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APPENDIX Vffi. 

Agricultural Colleges and Schools in India during 1929><30 

and 1930«*31. 




290 AGRICULTUEAL OPERATIONS IN INDIA, 1929-30 AND l930-3i 


appendix 


Agricultural Colleges and Schools 





102S-20 


Nnmo of collDgc oi 
scliool 

Courses of Inatruc- 
lion 

Aiipllca- 

tlous 

for 

admis- 

sion 

Admis- 
sions 
made 
ilutlng 
tliD year 

Total 

nutnijor 

on 

the 

roll 

Kumljcr 

pasiicd 

In final 
examina- 
tion 





(a) BRITISH 

(i) PostgiaSuate 

• 

Apticullural Bcacatcli- 

lustlluto, Tusa. 

(1) TtVo-yenr Post- 

graduato Course. 

(2) One year Post- 

graduato course in 
larm management 

and orgaiilsaflon and 
general larm-cngl- 

ncerlng. 

20 

0 

• 

11 

2 


Special courses 

•• 

• « 

*• 

.. 


Firtccn-montli I’ost- 

graduate Course. 

•• 

8 

7 

4 

luincrlal Inslitufo of 
Animal UnsliaiKlty and- 

T w 0 n t y-f 0 u r-month 
Course. 

•• 

- 

1 


Dairying, Sangaloro. 

Pwo-ycat Indian Dairy 
Diploma Course. 





•• 

i 

81 

S 


Sliort Course 

21 

21 

21 

10 

Imperial Cano Breeding 
Station, Colinbatorc. 

Ko regular course, but 
/aclUUcs given to study 
the luolliods of cane 
breeding. 

0 

C 

e 

(ii) Prov 

incial Agii 

Agricultural College, Colui- 
Patorc. 

Tlirco-ycnr B. Sc. Ag. 
Degree Course. 

307 

-11 

121 

10 

Agrleullutal Collcgc,-< 

Tlirco-ycar B. Ag. Degree 
Course. 

187 

7r> 

210 

60 

roona, L 

College Diploma Coamc . 

•• 



4 

Agricultural College,- 

Four-year L. Ag. Diploma 
Course In 1SI20-3U and 
B. Ec. Degree (In 1030- 
31). 

1E2 

CO 

131 

8 

Cavnpore. 

b 

Tuo-ycar CcrtlOcate 

Contso. 

113 

30 

40 

13 

r 

Four-year B. Be. Ag. 
Degree Course. 

412| 

44 

203 

28 


One-and-a-lialf year 

SI. Sc. Degree Course. 

7 

4 

0 

1 


TrCo-year certificate 

Course. 

•• 

•• 

IS 

16 

I’linjiil) ■ Agricultural- 

Elx-moutli A'crnnculnr 

Course (Suiniucr Class). 

231 

38 

38 

37 





College, Lyallpur. 

Slx-rnontli Vernaoulot 
Course (AVlnter class). 

171 

41 

41 

80 


One-moutli Uural Kco- 
nomy Course. 

21 

21 

21 

21 


Tcn-and-a-half-moutli 
Tcarhors’ Xialnlug 

Course. 

CO 

3S 

31 

SB 

- 

Slx-u’cek BlacliBmIth 

Class. 

80 

17 

17 

17 
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vm. 

in India during 19Z9-30 and 1930-31^ 



1020-30 



1030-31 



H 

Adnils- 
Bloua 
made 
duilug 
the year 

Total 

number 

oil 

the 

roll 

Number 
paiused lu 
flual 

oxaiulua- 

tlon 

Apiillca- 

turns 

for 

admis- 

sion 

Aduils- 
slons 
made 
during 
the year 

Total 

number 

on 

the 

roll 

Number 
passed in 
ilunl 

examina- 

tion 

nmiuiES 

INDIA. 

Tiaining Ii 

30 

ostltutlons 

0 

. 

14 

3 

80 

6 

10* 

6 

*Ono left after 

• • 

2 

2t 



2 

3 

1 

0 montlis. 

tone loft after 

• • 

n 

4 

3 



1 

1 

6 montlis. 

tone left rvlth- 

0 

G 

0 

4 

6 

3 

8t 

6 

out complot* 
log t h 0 

• • 

• • 

« « 

«• 

• • 

• • 


ocuno. 

04 

24 

01 

22 

•• 

• • 

24 

•• 


5& 

04 

54 

04 

8 

8 

8 

8 


1 

1 

3 

3 

1 

1 

1 

1 


cultural C 

303 

olleecs. 

40 

125 

33 






100 

80 

235 

62 

139 

80 

210 

64 


• • 

• • 

• • 

1 

• • 

• • 


3 


270 

47 

ICO 

27 

165 

42 

152 

32 


81 

18 

30 

10 

81 

■ 21 

32 

13 


274i 

05 

52 

34 

110 

40 

204 

67 

§Tot«l iminbet 



3 


1 

I 

4 

3 

of applien- 
tlona lecclv- 



8 

8 





Ing f or ad- 
mission to 
l.eotliiR ccr- 

n 

32 

32 

O 

M 

II 

32 

27 

21 

tlllcato und 
P 0 g r 0 0 

II 

3!) 

30 

32 

II 

34 

31 

28 

Course. 

23 

23 

22 

22 

23 

23 

23 

23 


43 

30 

27 

• 20 

44 

28 

26 

23 


27 

25 

14 

0 

27 

13 

1 

13 

13 



II Atilillcalloua for adinlsslou wcio xccclvoil by rcapoctivo P. P. A/b aad eoIocUou ww made by them. 
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Agricultural Collies and Schools 




1928-29. 

Name ot College or 
School 

Conrees ol Inatmc- 
tton 

Appltca- 

tions 

for 

nilmls- 

Blon 

Admis- 
sions 
made 
during 
the year 

Total 

number 

on 

tlic 

roll 

Number 
passed In 
final 

examina- 

tion 


(ii) Provincial Agri 


Agricultural 

Mniidnlny. 

College, 

Three-year Diploma 

Course. 

00 

22 

43 

10 


r 

Four-year Degree Conrac 




I “ 

Agricnitnml 

Nagpur. 

College, J 

1 

Four-year College 

Diploma Course. 

1 

61 

40 

1 . 


(iii) Agricnl 


Mairai, 







Agricultural lllddle School, 

Wo-ycar Conno • . I 

40 

19 

44 

17 

Taliparamha. 







Bombay. 





so 


Vernacular Agricultural 

Ditto 

• • 

03 

18 

16 

School, Lonl, 

Vomncnlar Agricultural 

Ditto 

• • 

C8 

12 

27 

IS 

School, Dovlhosur. 
Vernacular Agrlculturol 

Ditto 

. » 

1 

10 

8 

20 

8 

School, Jomhur. 

Vernacular Agrlculthral 

Ditto 

• • 

47 

18 

18 

10 

School, Godbra. 







Vernaculor Agricultural 

Ditto 

« . 

40 

17 

31 

13 

School, Dhulia. 

Vemacnlor Agricultural 

Ditto 

. • 

87 

16 

31 

31 

School, Surat. 







Bengal. 



' 




Secondary Agricultural 

School, Dacca. 

TWo-ycat Couiso for re- 
^ar students and one- 
year Course for Demons- 
trators. 

27 

20 

20 

3 

Vnited Provineei, 







c 

a.) HWo-yoar 

Vcmaoulni 

90 

SO 

33 

28 


Course. 







(2) Tcachere' 
Class. 

Training 

12 

12 

12 

IS 

Vemocnlor AgtlcuUnrol 
School, Bulttndshnhr. ■ 

(8) Fioldmen’s Course . 



- 

- 


(4) Engine 

Drivers’ 

10 

10 

10 

6 


Course. 

> 



10 



16) Garden 

Ovcisccrs’ 

12 

10 



Course. 






Punjab, 

Six-month 

Vernacular 

76 

so 

30 

SO 

Agricultural VemnoulaT' 
Class, Guidaspnr. 

Couise (Summer Gloss). 





1 Stx^month 

Yomacnlar 

100 

32 

82 

32 

1 Couiae (Yvlntcr Gloss}. 
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Ml India during 1929-30 and 1930-31— aontd. 
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Agricultural Colleges and ScJmh 


1028-20 


Ifame of College or 
School 


CoOTScs of Instruc- 
tion 



Admis- 

Total 

slons 

number 

made 

on 

during 

the 

tliD year 

roll 




Mssme State, 

Agrlcnltnral Scliool, Uclibnl Tlircc-rcnr Oonwe In 
ISnRlfsh Irnding to nn 
Ji, Ag. Dlploinn. 

Vcmnciilnr Agrlcnltnial Ono-yrnt Coimc . 

School, ChfkknnnhnIIl. 

Vcinacnlar AgtlcuUuml Ditto 

Scliool, ITassan. 

Vernacular Agrlcnltnrnl Ditto 

School, Dnmakrhlm- 

krlsldsala, 

Baroda State, 

Agricultural School, Dorocln Onc-ycar Conrao . 
Tmtaneore, 

Agricultural School, Alwayo Two-year Course . 


Agricultur.nl School, Ditto 

Kottara-Kara. 

Agricultural School, Konl . Ditto 
Pattala State, 

Blmplndra Agricultural Two year Couiao . 
School. Fatiala. 


(b) Indian 


ns 

20 

44 

7 

76 

16 

16 

16 

22 

16 

11 

M 

•• 

16 

16 

• » 

33 

16 

13 

11 

25 

10 

10 

12 

05 

20 

30 

22 

•• 

•• 

•• 

•• 

10 

10 

11 

»* 


** Examination not held, 
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in India during 1929-30 and 1930-21 — contd. 



























296 AQBTCULTUP.AL OPEEATIONS IN INDIA, 1929-30 AND 1930-31 


APPENDIX K. 

Op&rations of Non-Credit Agricultural Co-operative Societies in British India 

during 1929-31. 

The two tables below include Agricultural Societies for— 

A. 1. Purchase and Purchase and Sale. — These are societies intended 

to facilitate the ptuchase of agricultural requisites for members, 
such as societies which purchase seed, manure, implements, 
etc., for sale to their members. Societies of this character 
which collect for joint sale the produce of members without 
making this their main object arc also included in this class. 

2. Production. — These are societies which have for their chief 

object an act of production without proposing to them- 
selves sale as a direct object. These also include societies 
for joint irrigation, for collective use of machinery, for assist- 
ance in horse and cattle breeding, etc. 

3. Production and sale. — This class includes societies in which 

these two functions are united or in which one or the other 
predominates, it being impossible to make a clear distinction 
between them. It covers all societies W'hosc main object 
is the joint sale of any commodity, w'hcther such commodity 
is produced or w'orked up or prepared for sale by the society 
itself or by the members individually. It comprises all 
co-operative creameries and distilleries, as well as societies 
whose main object is the sale of grain, cattle, eggs, ghi, etc., 
produced by their members. 

4. Other forms of co-operation except insurance. 

B. Insurance. 
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Operations of Non-credit Agricultural Co-operative Societies in India during 1929-30 and 1930-31— canid. 

(A) PuEOHASB, Sale anb Pbodtjctioit — contd. 
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1930-31 


AGMCULTUllAL OPERATIONS IN INDIA, 1929-30 AND 1930-31 SOl 



302 AGRICULTUKAL OtERATlDlJS 11 ^ INt)IA, 192&-30 Aill) 1930-31 
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Operations of Non-crcdit Agricultural Co-operative Societies in India during 1929-30 and 1930-31 — contd. 

(B) Cattle Insurance, 


S04 AQEIOULTUBAL OPERATIONS IN INDiA, 192&-30 ANt> 19304l 



* Central Bc>insuranco Society. 
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Showing the working of the Veterinary Departments in India dming 1929-80 and 1930-31— contd. 


306 AGKICtJLTtJltAl:! OtEKAtlONS JN INDIA, 1929-SO AND 1930-33 




• Includca Tooclnatlons abo, f Inclndca castrations also. 
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Inseln Veterlnaiy School 















Showing the m>rMng of the Veterinary Colleges and Schools in India during 1929-30 and 1930-31— ooneld. 



• All granted certlilcatee. t Inclndcs stiidenta traoslerred from Songa] Tctorlanty College. 


















APPENDIX XXL 

Showing the number of caUle issued from Government Farnw during 1929-31. 
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%* 

oo» 

li 

tHM ; 4WMai-» 

Total for 
1D30-31 

*«OOHu)MiAlf3r4«9 COt-OHi 

MfHr-lr-«Otae>»Or-t^ OiAI-«ia 

rH <d t*4 lH tH 

i 

ot« Konoei 

ei'«< e»e9rt ei 

• * • H 

t 

coe 

J 

4 

i 

3 

1 

3 

3 

69 CO n 

"1 

f-f 0 01 H H 

T-i n rH 

• •eg* • •• 

• « • ••• * 

03 

1 

oo •omconoi oiotAia 

coca «ocico iH lO'vei 

4 • • 

• • 4 

s 

1 


Cl 0 03 10 o* 0 Cl ri C) Cl 

la ^ 0 0 C] 1 ^ 

Cl G4 • • 

Total for 
1920*30 

120 

08 

18 

SOS 

338 

122 

191 

37 

50 

11 

90 

40 

89 

38 


«3r« 

• 4 4 4 

0) 

o 

«o 

.a 


55 

"1 

0 0 »* 

0 CO 

a44H4 4444 4444 

44 4 4«44 4444 

« 

• ^ 

9 

9 

5 

neiflO 

4Sipa^ 01 ^ tHC0Cl*H 
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•^0 rSiH 
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4 4f C<> * 4 4 
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1 

444*4*44M4 
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0 0? 
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APPENDIX Xm. . 

List of Agricultural Puhlications in India, during 1929-31. 

No. Title Author Where published 


GENERAL AGRICULTURE 

1 The AgrieuUurdl Journal of Edited by .the Agrioultuml Manager of Publications, 

Jndia, VoL XXIV, Parts IV, Adviser to the Govern- Civil lanes, Deibi. 

V and VI. Price, Re. 1-8 or meat of India. 

per part. Annual subscrip- 
tion Rs. 6 or 9s. 9d. 

2 The AgrieuUural Journal of Issned nuder the authority Ditto. 

India, Vol. ZXV, Parts I, II, of the Imperiol Coiinoi] 
m, IV, V and VT. Price, of Agricultural Research. 

Re. 1-8 or 2s. per part. Annual 
subscription, Rs. 6 or 9s. 9d. 


Agriculture and Live-stock in 
India, Vbl. I, Parts I, II and 
m. Price, Re. 1-8 or 2s. Qd. 
per part. Annual subscription. 
Be. 6 or 9s. 9d. 


4 The Journal, of the Mysore Agri- 
cultural and Experimental Union 
(Quarterly}. Annual subscrip- 
tion, Rs. 3. 


B. Narasbinha Iyengar 


Bangalore Press, Banga- 
lore. 


6 The Madras Agricultural Journal 
(Monthly). Annual subsorip- 
tion, Rs. 4 ; single copy. As. 6. 


T. V. Ramakrishno Ayyar 


The Boholoi Press, Fal- 
gbau 


6 Poona Agricultural College Maga- 

zine (Quarterly). Annual sub- 
scription, Rs. 2-8 ; single copy. 
As. 10. 

7 The Nagpur Agricultural College 

Magazine (Quarterly). Annual 
subscription, Rs. 3. 

8 The Allahabad Partner (Quart- 

erly). Single copy, 8. (Per 
year Rs. 2). 

9 Quarterly Journal of the Indian 

Tea Association. Price As. C 
per copy. 

10 The Planters' Chronicle (Weekly). 
Price, As. 8 per copy. 


V. G. Deshpande and 
S. M. Rao. 


P. D. Nair . 


W. B. Hayes 


Scientific Department of 
the Indian Tea Associa- 
tion, Calcutta. 

P. E. James . . 


A^abhushan Press, 
Poona City. 


The Huxley Press, Madias. 


The Mission Press, Allaha- 
bad. 


Catholic Orphan Press, 
Calcutta. 


Diooesan Press, Post Box 
465, Madras. 
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List of Agricultural Publications in India during 1929-31 — contd. 


No. 

Title 

Author 

'Where published 


GENERAL AGRICULTURE-tronid. 


11 

Rural India (Monthly). Single 
copy Ab. C. Annuel subsoiip- 
tion, Rs. 3. 

A. Swaminatha Aiycr 

Magazine Press, Chinglo- 
put. 

12 

Journal of the Triohinopoly Agri- 
cultural Association (Quarterly). 
Aimual subsoription, Rs. 1-8 
for iion-mombcra, free for 
members. 

Issued by tho Triohino- 
poly District , Agricul- 
tural Association. 

Sri Nilayam Press, Triohi 
nopoly. 

13 

Sciontifio Reports of the Agrioul- 
turel Research Institute, Fuse 
(including the Reports of the 
Imperial Dairy Expert, Physio- 
logical Chemist, Government 
Sugaroono Export, and Score- 
to^, Sugar lliircau) lor the 
year 1928-20. Price, Rs. 2-8 
or is, 6d. 

Issued by tho Imperial 
Institute of Agrieultural 
Rescaroh, Pusa. 

Manager of Publioationa, 
Civil Lines, Delhi. 

14 

Soientifle Reports of the Impcdal 
Institute of Agrieultural Re. 
Bcaroh, Pusa (including the Re- 
ports of tho Imperial Dairy 
Export, Physiological Chemist, 
Government Sugarcano Expert 
and Secretary, Sugor Bureau) 
for tho year 1929-30. Price, 
Rs. 3-8 or Gs. 

1 Ditto • 

1 

Ditto. 

1C 

Review of Agrioulturol Operations 
in India, 1028-20. Price, Rs. 3-2 
or Gs. Od. 

Issued by tho Imperial 
Council of Agricultural 
Research. 

Ditto. 

10 

Proceedings of tho Board of 
Agrioulturo in India, held at 
Pusa on tho 0th Dcoomber 1020 
and following days (with Ap- 
pendices). Price, Rs. 3-10 or 
Gs3(f. 

Issued by the Government 
of India. 

Ditto.'j; 

17 

Annual Report of tho Indian 
Central Cotton Committee, 
Bombay, 1029. Price Re. 2. 

J. H. Ritchie 

G. Clatidge & Co., 
Bombay. 

18 

Annual Report of tho Inrh'an 
Central Cotton Committee, 
Bombay, 1030. Price, Rs. 2. 

Ditto . 

Ditto. 

10 

Report on tho Operations of the 
Department of Agrioulturo, 
Madras Presidenoy for tho year 
1928-20. 

Issued by the Doparlmcnt 
of Agriculture, Madras. 

I 

Government Press, Madras, 

1 
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Ust of Agricultural Publications in India during 1929-31— corM. 



GENERAL AGRICULTURE— con/J. 


20 


21 


23 


24 


Koport on tho Operations of tlio 
I^partment of Agricnltnro, 
Motos Preaidonoy for tho year 
1029-30. 

Villagers’ Calendar, 1929 and 1930j 
(English). 

Villagers’ Calendar for 1929-30 
(Tamil, Tclugu, Kanareso and 
Malayalam). 

Villagers’ Calondor for 1930-31 
Kanarese, Tolugu, Tamil and 
Malayalam). 

Care and management of cattle 
manure in South India. 
(Madras Department of Agri- 
culture licaflot No. 24. 
English, Tamil, Tclugu, Mala 


2G 


20 


27 


28 


29 


30 


Issued hy tho Department 
of Agrioulturo, Sladms. 


Ditto 
Ditto 

Ditto 

V. Muthuswami Ayyar 


lOoTcmmcnt Press, Madras. 


Green manuring. (Madras De- 
partment of Agriculture Leaf- 
let No. 26. English, Tamil. 
Telugu, Malayalam and Ivana- 
reso). 

B. Ramiah . . • 

Ditto. 

Revised Note on tapiooa. (Mad- 
ras Department of Agriculture 
Leaflet No. 26 . EngUsh, Tamil, 
Tolugu, Malayalam and Kana- 
rcso). 

K. Unnikrishna Monon . 

Bitl/,. 

Tolugu songs on improved me- 
thod of paddy oultiyation. 
(Madras Department of Agnoul- 
turn Leaflet No. 27. Tclugu) 

D. Balalvrishnamurthi . 

Ditto. 

Weeds— weeds— 'weeds. (Madras 
Departmi of Agrioulture 

LeafletNo.28. English, Tamil, 
Telugu, Kanareso and Malaya- 
1am). 

D. T. Chadivick 

Ditto. 

Tho Sindhowaho fnmaoo for 
Jaggery manufacture. (Madras 
Department of Agrioulturo 
Leaflet No. 29. English, Tamil, 
Telugu, Kanareso andMalaya- 

0. Narayana Ayyar 

Ditto. 

1am). _ . 

Pure cotton. (Madras Departmeni 
of Agriculture Leaflet No. 33. 
English and Tamil). 

B. Baminh . • 

Ditto. 


, Ditto. 
Ditto. 

Ditto. 

Ditto. 
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Title 

Author 
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GENERAL AGRICULTURE-conrif. 


31 

Tho Iinprovoinent of Sugaroano 
seed (English and Toliigu). 
Hladras Department of Agrioul- 
tnie Leaflet No. 58. 

A. C. Edmunds . . 1 

Giororament Press, Aladras. 

32 

The Produotion of Fodder and 
Green Manure seeds (English 
and Tclngu). Madras Depart- 
ment of Agriculture Leaflet No. 
69.' 

Ditto . , 

Ditto. 

33 

Broad Hints for evoiy-day use 
(English). Madras Depart- 

ment of Agrioulturo Leaflet 
No. 64. 

G. It. Ililsou . 

Ditto. 

31 

Potatoes (English, Tolugu, Tamil, 
Malayalam and Kanarcse). 
Madras Department of Agri- 
oolturo Leaflet No. 66. 

F. H. Butcher 

Ditto. 

36 

Note on Turmeric (English, 
Telogu, Tamil, Malayalam and 
Kanarcse}. Madras Depart- 
ment of Agrioulturo Leaflet 
No. 07. 

Issued by tho Department 
of Agriculture, Madras. 

Ditto. 

36 

Soliool Garden (English, Tamil, 
Tclngu, Kanarcso and Kfala- 
ynlam). Madras Department 
of Agrioulturo Lcallot No. 08. 

Ditto . 

i 

Ditto. 

37 

1 

i 

1 

Water ralo or Fosnlijosti for cer- 
tain orops-conccssion mado by 
Government to lyols in aid of 
cultivation (English, Tolugu, 
Tamil, Kanarcso and Mulaya- 
Inm). Madras Department of 
Agrioulturo Leaflet No. 60. 

Ditto 

Ditto. 

38 

How to send speeimons (English, 
Tamil, Tclngu and Malayalam). 
Madras Department of Agri- 
cnlturo Leaflet No. 71 and 
71(0). 

S. B. Srinivasa Iyengar . 

Ditto. 

39 

Pliintiug of Trees. Stanfling 
Order of the Board of Revenue, 
Land Revenue and iScltlomcnl 
(English, Malayalam, Tolugu 
.and Tamil), Madras Depart- 
ment of Agriculture Leaflet No. 
73. 

Issiicfl by tho Dojiartmeut 
of Agriculture, Aladras. 

Ditto. 


X 
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No. I Title Author I Where published 


GENERAL AGRICULTURE-conltf. 

40 Loan to ryots (English, Telugn, Issued by tho Doparlmenl Guromincnt 
Tamil, Eanarcse and Malaya- of AgriotiUuro, Madras. Madras, 
lam), Madras Dcijnrtmcut of 
Agriculture Leaflet No. 74. 


41 Results of Demonstrations of D. Ananda Rao 
Agrienltural Improvement^ in 
tho Madras Circle carried out in 
1924-27. Madras Department 
of Agrieulturo BuUetiu No. 07. 


42 Popper oultivation in tho AVest M. Govinrla Kidavu and 

Coast (English, Mnlaynlam and P. A. yonlcatcsvarnm. 
Knnarcae). Madras Depart- 
ment of Agrioulture Bulletin 
No. 98. 

43 Results of Experiments at Samal- A. C. Edmunds and G. 

kota in Intermediate Season Jogiraju. 

Cropping. Madras Dopartmont 
of Agrioulture Bulletin No. 99. 

44 Results of Exporiinonts conduct- D. Ananda Rao aud A. 

cd at tho Agricultural Research Ramaswnmi Ayyar. 
Statioii, Palur (English). 

Madras Department of Agri- 
culture Pamphlet No. 2. 

46 Notes on tho result of ehomioal, B. Viswnnath, Y. Rama- 
entomological and luyoological chandra Rao and 8. 
experiments conducted at tho Sundararama Ayyar. 
Research Station, Vallalur, 
during 1925-30. Lladros De- 
partment of Agriculture Pam- 
phlet No. 3 (English, Tamil, 

Tolugu, Malayalnm and 
Kanarcso). 

46 Digest of tho Operations of tho D. Ananda Rao 

Department of Agrioulture, 

Madras, for quarter ondiim 31st 
Match 1930 (English, Tamil, 

Tolugu and Malayalam). 

Madras Department of Agri- 
onlture Digest No, 87. 

47 Digest of tho Operations of tho Ditto 

Department of Agrieulturo, 

Madras, for quarter ending 30th 
Juno 1930 (English, Tamil, 

Telugn and Malayalam). 

Madras Dopartmont of Agci- 
culture Digest No. 88. 
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No. 


Title 


Author 
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GENERAL AGRICULTURE-tron/d. 


^8 


48 


CO 


.Ol 


S2 


C3 


.11 


GC 


Digest of the Operations of tho 
Department of Agriculture, 
hladrns, for quarter ending 30Ui 
September 1930 (English, 
Tamil, Tclugu, Nalnyalnm and 
Kanai'csc). hladrns Dopart- 
inout of Agrionlturo Digest No. 
80. 

D. Anondo Rao 

Govommont Pro.ss, Madras. 

Digest of tho Operations of tho 
Department of Agrionlturo, 
Madras, for the quarter ending 
30th Dccombor 1930. ]\Indrns 
Department of Agriculture 
Digest No. 00 (Engiisli, 
Tamil, Tclugu, Mainj’alam and 
Konarcso). 

Ditto 

Ditto. 

Digest of tho operations of tho 
DepaTlraont of Agrionlturo, 
Madras, for tho quartet ending 
.list Mttioh 1031. Madras Do* 
p.ntmont of Agrioulturo Digest 
No. 81. (English, Tamil, 
Tclugu, Srolayalam and 

Kannrese). 

Ditto . , 

Ditto. 

Broad Hints for every-day use. 
No. 1 (English, Tclugu, Tamil. 
Mnlnyalnui and Kanaroso). 

G. K. llilson . , 

Ditto. 

Plough early. (EngUsh, Tamil, 
Tclugu, Malayalnin and 

Kanarcse). MacUos Deport- 
ment of Agrioulturo Broad 
Hints for ovcty-ilay uso. No. Ill 

D. Ananda Rao 

Ditto. 

Plough cnicicntly. (English, 
Tamil, Tclugu and Kanareso). 
Madras Dopartment of Agricul- 
ture Broad Hints for ovoty-day 
uso, No. JV. 

Ditto 

Ditto. 

SoTV'good seed. (English, Tamil, 
Tolegti and ICnnareao). Madras 
Dopartment of Agrioulturo 
Broad Hints for ovoiy-«lay uso, 
No. V. 

G. R. llilson . . . 

Ditto. 

Bowarc of 'weeds. (English, 
Telugu, Urnlaynlnni and 

Kannrese). Madras Department 
of Agrioulturo Broad Hints for 
overy-dny uso, No. VI. 

Ditto . 

Ditto. 


X 2 
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No. 

Title 

Author 

AVhorc published 


GENERAL AGRICULTURE-fon/J. 


r.0 

Note on I’liro I’ndtlj' Seed, VllT 
Cirolc. (EngliBli nnd Tnuiil). 
l^IiidrtiH Depart ment of i^grioul- 
tnrcNoloNo. 1. 

R. G. Brondfoot 

Oovemmenl Pn-ss, Madren. 

67 

Note on I’liro Paddy Seed, 1 
Cirole. (Engliali and Tclugii). 
Madras Department of Aprictil- 
tnre Note No. 2. 

A. 0. 1‘Mniunili. 

Ditto. 

68 

Note on Pure Paddy !'fcd, VJ 
Circle. (Kaplisli and Tamil). 
Madras Department of Apriciil- 
tore Nolo No. 3. 

It. Jtnminli . 

Ditto. 

r.8 

Some aiiRpe.sfionr. to t!ic ryots of 
the IV Circle to obtain nnd 
keep paddy seed pnre. (Enp- 
lisli, Tamil and Tel«/;ti). Madras- 
Department of Agriculture 
Nole,s No. 4. 

Sf. Govindn Kidavii 

Ditto. 

60 

.\nnual Repurt of tlic Depart- 
ment of Agrioultnre in tlic 
Romb.ay Presidenor for the ye.ar 
1028-211. 

IssUdl by fhe l)eparlnn-n( 
of Apricultun*, Jlomlmy. 

Ctoveriimwit Press, 

Bombay. 

III 

.Annual Report of llio Depart- 
ment of Agriculltire in Use 
Hoinbav Prc-xideuciy for tlie 
year 1029-30. 

Ditto. 

Ditto, 

«2 

Usetnl liinta for tlie. r.ullivation of 
gronndnnl (Gmsarati). 

llontbay Department <if Agri- 
culture I/caflet No. 3 of 19."(l. 

Ditto 

Ditto. 

63 

1 

Imjiortant liinta to gruncre of 
Ranilla Cotton (Mamtlii). 
Bombay Department of Agri- 
oiilture'l.eaflct No. 4 of 1930. 

Ditto 

Ditto. 

1 

fll 

Rcclamaiiou of salt lands in tlie 
Gokak canal tract. Bombay 
Department of Agriculture 
Leaflet No. 6 of 1930. 

Ditto 

Ditto, 

C5 

Economic manure.n for garden 
crop.a in the North Konkan. 
Bombay Department of Agri- 
oultnro’ Leaflet No. 8 of 1930. 

Ditto 

Ditto. 
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Anthor 
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'v. 


GENERAL AGRICULTURE-conii. 


60 

Risks assooiatcd with the pra ctico 
of siisponso sales of seed — cotton 
and advice upon how to pack 
seod-^-cotton in carts (Marathi ) . 
Bonxliay Dopartmant of Agri* 
oultaro Leaflot No. 10 of 1030. 

Issued by the Department 
of Agrioulturo, lionibay. 

Government Press 

Bombay. 

07 

Rabi cultivation of chillies in the 
Konkau. Bombay Depart- 
ment of Agriculture Leaflet No. 
11 of 1030. 

Ditto 

Ditto. 

08 

Study in intensive farming near 
Poona under canal irrigation. 
Bombay Deportment of Agri- 
oultuie Bulletin No. 104 of 
1030. 

B.S.Fatcland II.M.Dosai 

Ditto. 

09 

Frost of January 1929 and its 
damage to crops of the Bombay 
Presidency. Bombay Depart- 
ment of Agrioulturo Bulletin 
No. 105 of 1930. Price, As. 0. 

K. V. Joshi . 

Ditto. 

70 

Annual Roportof the Deport- 
ment of Agriculture, Bengal, 
1928-20. 

Issued by tlio Department 
of Agricnltnro, Bengal. 

Bengal Sccrotariat Book 
Dep5t, Calcutta. 

71 

Annual Report of the Depart- 
ment of Agriculture, Bengal, 
1020-30. Price, Bs. 4-5 or 7«. 

Ditto . 

Ditto. 

72 

Artificialfertilizors. BengolDc- 
partment of Agriculture Leaflot 
No. 4 of 1929. 

Ditto . 

Ditto. 

73 

Cultivation of English Vege- 
tables. Bengal Department 
of Agriculture Leaflet No. 6 of 
1929. 

Ditto 

Ditto. 

74 

Tobnooo in Bengal* Bengal Do- 
partmont of Agrioulturo Luuflet 
No. 6 of 1929. 

Ditto 

Ditto# 

75 

Notes on crops which can be sub- 
stituted for jute. (English and 
Bengali). Bengal Department 
of Agriculture Leaflet No. 7 of 

, Ditto 

Uiito. 

70 

1929. 

Notes on why fodder crops should 
be substituted for jute and 
paddy (English and Bengali). 
Bengal Department of Agri- 
onlturo Leaflot No. 1 of 1931. 

Ditto . 

Ditto. 
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GENERAL AGRICULTURE-cen/A 


77 Dudsar paddy (English and 

Bengali). Bengal Doxmrtmont 
of Agriuulturo Loailot No. 3 of 
1931. 

78 Notes ou improved method of 

Agriculture for Bengal with 
improved implomcnts speoially 
designed and locally coustruot- 
od to suit the soils, the cattle 
and the pocket of the Bengali 
oultirntor (English and Ben- 
gali). Louilot No. <1 of 1931 
of the Department of Agrieul- 
turo, Bangui. 

70 Improved ploughs for the use of 
the Bengal cultivators. 

so Report on the Administration of 
the Department of Agriculture, 
United Provinces, for the yeor 
ending 30tli June 1020. 

81 Report on the Administration of 

the Department of Agriculture, 
United Provinces, for tlio year 
ending 30tli Juno 1930. 

82 Report on the Agrioullural Sta- 

tions of the Central Cirolc, 
Cawnporc, United Provinces, 
for tho year ending Juno 30, 
1929. 

83 Report on the Agricultural Sta- 

tions of tho Central Circle, 
Cawnporc, United Provinces, 
for the year ending Juno 30, 
1030. 

84 Report on tho Agricnlturnl Sta- 

tions of tho Western Circle, 
Aligarh, United Provinces, for 
thoyoar ending June 30, 1029. 

85 Report un tho Agricultural Sta- 

tions of tho Western Circle, 
Aligarh, United Provinces, for 
the year ending Juno 30, 1030. 

8G Combined Report on tho Experi- 
mental Stations in Eastern 
Circle, Partabgarh, United Pro- 
vinoos, for tho year ending htoy 
31,1929. 


Issued by tho Department 
of Agrioulturo, Bengal. 

Ditto 


Ditto 

Issued by tho Deportment 
of Agriculture, United 
Provinces. 

Ditto 

Ditto 

Ditto 

Ditto . 

Ditto 

Ditto 


Bengal Secretariat Book 
Doput, Calcutta. 

Ditto. 


Ditto. 

Government Press, 

Allahabad. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 







Af;ilICUI.TUl!AI. OT'KHA-nOKS IKDTA, H»2n.S0 AKD 3f»r>0-SJ 
JjuI of AgricuUvral rublicoHnns in India duriwj Uf2'J4l—\'Kii\k<X. 

•J'O. litlc I Author \S*hcro j>uMishorJ 


GENERAL ACRICULTURE-een/,?, 

S7 Conibintvl Jtojiort oii the Kxiicri. | hhI by »}„■ J», jinHimivt (hnvintil'nit All ih i- 

jnontal .Stntipn< in Einlorii I of Agricultnrr, rnit^l hatl, 

Cir«-k>, I’art.'ibj'ftrli, UnitoU I’ro- j 
viiicei, for tbo yonr oiitUiig Mny 
31, 1030. 

SS Itopoit on llio AptL'ultural Sui- Ditto Ditto, 

tioiis of tbo Xorth-XVoatorn 
Circle, Gorakhjiur, Uuitctl I’ro- 
vinc<*s, for the yc.ar enOing 
Jure 30, 1020. 

Si) Report on the Agrieultur.nl Sin. Ditto . Jiiflo. 

tioiia of the Nortli.Eostem 
Ciroli', Gorakhpur, Uiiitcd l‘ro- 
vince?, for the yc.ar ending 
Juno 30, 1030. 

00 Report on the AKrieultiiral Stn- Ditto . D.tto. 

tiorja in ilie RuliilkliniKl Circle, 
ijliiilijnhnnpur, United Pro* 
vineea, for the year ending 
June .30, 1029. 

91 Ro]iorf. on the Agricultural Stn. Ditto . Dilto. 

tiona in the Roidlkhaixl Circle, 

Shnhjnhanpiir, United Pro- 
^'ince.s, lor 1 he yea r end injr Juno 
30, 1930. 

02 Report on Iho Agrieultural Sin- Ditto . Ditto, 

i iotir of t he Ruiidelldiniid Circh‘, 

United l’rovince^, for llio year 
ending June 30, 1929. 

93 Report on the Agricultnrr.l Stn. Ditto . Dilto. 

lions of the JiundelkhnndCirele, 

Ujiited ProvinecF, for tho year 
ending June 30, 1939. 

91 Report on the Agriniltiirnl Sin- Ditto . Ditf<». 

tioiiR in I ho Dill Circle, United 
Provinces, for tho year ending 
June 30, 1929. 

93 Report on the Acriculturnl Stn- Ditto . Ditto, 

tiona in the Dill Circle, United 
Provinei's, for tlio year ending 
June 30, 1930. 


96 Report on tho Working nnd Ad- Ditto . Ditto. 

miniRtrntion of the Unitvti Pro- 
vinces, Government Gardon.s 
for tho yc.ar 1928.29. 
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97 Report on tho Working and Ad- lawed by the Department Govammont Press, Allalw- 

ministration Of the Dnitod Pro- of Agrioulture, United bad. 
vinces Gardens for tho year Previncos, 

1029-30. 

98 Introduction of Long Staple B. Ram Prasad . . Ditto. 

Cotton in the United Provinces, 
its past, present and future. 

99 Bulletin No. 50 of the Depart- Jai Krishna hlatbur . Ditto. 

meat of Agrioulture, United 
Provinces. 

100 Organisation of Wheat Trade in Tiryngi Prasad , . Ditto 

N.-W. Region. Bulletin No. 61 
of the Department of Agrioul- 
ture, United Provinces. 

101 Economic survey of a village in Bam Misra . . . Ditto. 

Cawnporo. Bulletin No. 52 of 
tho Department of Agrioultnre, 

United Provinces. 

102 ExperimentsinEleotrioEarming. S. S. Nolirn . . , Ditto. 

Bulletin No. 53 of the Depart- 
ment of Agriculture, United 
Provinces. 


Dynamometer tests and ofli- 
I oionoy of some Improved 
Ploughs. Bulletin No. 64 of 
the Department of Agrioulture, 
United Provinces. 


0. Maya Das 


A brochure of School Gardens. Issued by tho Department 
Bulletin No. 65 of the Depart- of Agriculture, United 

ftt A TTnif.of) 


ment of Agriculture, United 
Provinces. (Revised edition). 


105 The Farm Tractor in India. C. Maya Das . . 

Bulletin No. 60 of the Depart- 
ment of Agriculture, United 
Provinces. 

106 Report on Cotton Purchase Opor- Issued by the Department 

ations, 1929-30 and 1930-31. of Agriculture, United 
Bulletin No. 67 of the Depart- Provinces, 
ment of Agriculture, United 
Provinces. 


C. 402, a new variety of Long 
Staple cotton in the United 
Provinces. Bulletin No. 68 of 
the Department of Agrioulture, 
United Provinces. 


Bam Prasad 
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Title 

Author 
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GENERAL AGRICULTURE-conlrf. 


108 

Studios in Agrioulturnl Improve- 
ment. 

C. Maya Das 

Government Press, Allaha- 
bad. 

100 

Report on the Operations of the 
llopartmont of Agrioultiiro, 
Punjab, for the year ending 
.luno 30, 1929. Part T, Prioo 
Rs. 1-0, Part II, Voi. I. Price, 
Rs. 0 and Vol. II. Prioo, lls. 
20. 

Issued by tho Department 
of Agrioulture, Punjab. 

Government Printing, 

Lahore. 

110 

Annual Ropott of tho Depart- 
ment of Agrioultuco, Punjab, 
for the year ending Juno 30, 
1930. Part I. Prioo, Ro. 1-0 
or 2«. 2(2. per copy. 

Ditto 

Ditto. 

111 

Seasonal Notes of the Pmijab De- 
'parlment of Agriculture (Half- 
yoarly). Price, poria.saa. As. 4. 

Ditto , 

1 Ditto, 

112 

A note of 289-F. Amorioan Cotton 
for farmers. Punjab Depart- 
mont of Agrioulturo Loaflot 
No. 74. 

Ditto , 

Ditto, 

11.') 

Some, bints for mabing a lawn. 
Punjab Department of Agrioul- 
turo Loaflot No. 7G. 

Ditto . 

Ditto. 

1 14 

Sugaroano orushing. Punjab 

Department of Agrioulturo 
Loaflot No. 70. 

Ditto 

Ditto, 

no 

Damping of ootton. Punjab De- 
partment of Agriculture Loaflot 
No. 80. 

Ditto 

Ditto, 

IIG 

Information regarding Boring of 
Wolls by the Agrioultural De- 
partment, Punjab. Punjab 
Department of Agriculture 
Loaflot No. 84. 

Ditto . 

Ditto, 

117 

Hints on ootton cultivation. 
Punjab Department of Agricul- 
ture Leaflet No. 86. 

Ditto • 

Ditto, 

118 

How to sucoood with betsoem. 
Punjab Department of Agrioul- 
turo Loaflot No. 90. 

Ditto . 

Ditto. 

119 

Roolamation of Enlar Soils. 
Punjab Department of AgriouL 
turo Leaflet No. 91. 

Ditto , 

Ditto. 
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No. 

Title 

Author 

Where published 

‘ 1 

GENERAL AGRICULTURE-conrf. 


120 

Motkods of Legume inoculation. 
Punjab Dopaitment of Agrionl- 
tuFO Leaflet No. 02. 

Issued by the Department ' 
of Agriculture, Punjab. 

Government Printing, 

Lahore. 

121 

Buie for the Control of 'well 
borers. 

Ditto 

Ditto. 

122 

Guido^to the Punjab Agricultural 
College and Research Institute, 
Lyallpur. 

i Ditto 

1 

1 

Ditto. 

123 

Enquiries regarding Indian oil- 
seed crops. Price, As. 9. 

TI. S. Oh. All Mohammod 

Ditto. 

124 

Prospectus of the Punjab Agri- 
cultural College, Lyallpur. 
Price, As. 4. 

Issued by the Department 
of Agriculture, Punjab. 

Ditto. 

125 

Potato crop aud its improvement 
in the Punjab. Price, As. 0. 

D. Milne and K. S. Ch. 
Ali Mohammad. 

Ditto. 

120 

Enquiries regarding Indian oil- 
seed crops (Urdu). Price, 
Annas 5 per copy. 

K. S. Ch. Ali Mohammad 

Ditto, 

127 

Annual Report on the Operations 
of the Department of Agricul- 
ture, Burma, for the year end- 
ing 30th Juno, 1920. Price, 
Be. 1-8 or 2a, 3d. 

Issued by the Deparlmcui 
of Agriculture, Burma. 

G ovornment Priniin g, 

Burma, Rangoon. 

128 

Annual Report on the Operations 
of the Department of Agricul- 
ture, Burma, for the year end- 
ing 30th June, 1030. 

Ditto 

Ditto. 

129 

Annual Report of the Principal, 
Agricultural College and Re- 
search Institute, Burma, Man- 
dalay, for the year ending 30th 
Juno, 1020. 

Ditto 

Ditto. 

130 

Annual Report of the Principal, 
Agrionltnrol College, and llo- 
soarch Institute, Burma, 
Mandalay, for the year ending 
30th June, 1930. 

Ditto 

Ditto* 

1 

131 

Report on the Hmawbi Agricul- 
tural Station, for the year end- 
ing SOth June, 1929. 

Ditto . 

Ditto. 

132 

Report on the Hma'wbi Agricul- 
tural Station, for the year end- 
ing SOth June, 1930. 

Ditto > 

Ditto. 
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GENERAL AGRICULTURE-confJ. 

k 

133 

Ropoit on the ^ludon A.crioul- 
tural Station, for tho yunr end- 
ing SOth Juno, 1020. 

Issued by tlio Department 
of Agriculture, Burma. 

Gorernnicnt, Printing, 

Burm-'i, Bnngoon. 

134 

Ituport on tho Mudon Agricul- 
tural Station, for tho year end- 
ing 30 th Juno, 1930. Price, 
Bo. 1 or la. Qd. 

Ditto 

Ditto. 

135 

Boport on tho Mnhlaing Expori- 
nontal Station, for tho year 
ending 30th Juno, 1929. 

Ditto 

Ditto. 

130 

Boport on tho ifahlaing Experi- 
mental Station, for the year 
ending 30th June, 1030. 

Ditto . 

Ditto. 

137 

Boport on the Pwinhyu Seed 
Farm, for tho year ending 30th 
June, 1920. 

Ditto 

Ditto. 

138 

Report on tho Pwinbyu Seed 
Farm, for tho year ending 30th 
June, 1930. 

Ditto . 

Ditto. 

130 

Report on tho Pyinmana Agri- 
oultural Station, for the year 
onding 30tb June, 1929. 

Ditto 

Ditto. 

140 

Boport on the Pyinmana Agri- 
cultural Stivtion for the year 
onding 30th Juno, 1930. 

Ditto 

Ditto. 

141 

Boi)ort on tho Yaunghwe Agri- 
oultural Station and Agricul- 
tural work in tho Southern Shan 
States, for tho year ending 30th 
June, 1929. 

Ditto 

Ditto. 

142 

Report on the Yaunghwo Agri- 
cultural Station and Agricul- 
tural Work in tho Southern 
Shan Statc.s, for tho year end- 
ing 30th Juno, 1930. 

Ditto , 

Ditto. 

143 

Tho oomhined report on tho 
Akyab Agricultural Station 
and Kyaukpyau coconut farm 
- for tho year ending 30th Juno, 
1929. IMco, As. 12 or Is. Id. 

Ditto 

Ditto. 

144 

Tho combined report on tho 
Akyab Agrioultural Station and 
Itynukpyau coconut farm for 
tho year ending 30th June, 
1030. Prico, As. 12 or It. Id. 

Ditto 

Ditto. 
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No. 

Title 

Author 

Whoro published 


GENERAL AGRICULTURE-tonOi. 


14S 

Report on the Myaungmya Agri- 
cultural Station, far the year 
eiiiliiig .‘lOtli June, 1929. 

Issued by tho Department 
of Agtioulturo, Burma, 

Government Printing, 

Burma, Rangoon. 

140 

Report on the Myaungmya Agri- 
oiiltuml Slatioii, for the year 
eniliiig noth June, 1900. 

Ditto 

Ditto. 

147 

Report on the Fadu Agrioiiltural 
Station, for the year ending HOtli 
Juno, 1920. 

Ditto 

Ditto, 

148 

Report on the Fadn Agricultural 
Station for tho year ending 
SOlh June, 1030. 

Ditto , 

Ditto, 

140 

Report on tho Allanmyo Agri- 
oiiltiiral Station, for the year 
ending 30th June, 1929. 

Ditto , 

Ditto, 

100 

Report on tho Allanmyo Agri- 
cultural Station, for the year 
ending 30th June, 1030. 

Ditto 

Ditto. 

m 

Report on the Mandalay Agti- 
oultural College Farm, for tho 
year ending 3Uth June, 1929. 

Ditto 

Ditto. 

iri2 

Report on tho Mandalay Agri- 
cultural College Farm, for the ! 
year ending 30th June, 1030. 

Ditto 

Ditto, 

l.W 

Report on tho Tatkon Agricul- 
tural Station, for tho year end- 
ing 30th June, 1929. 

Ditto . 

Ditto, 

151 

Report on tho Tatkon Agricul- 
tural Station, for tho year 
onding 30th June, 1030. 

Ditto 

Ditto. 

155 

Report on tho Sa-ning Suh-sta- 
tion for tho year onding 30th 
Juno, 1929. 

Ditto 

Ditto. 

150 

Report on tho Sa-ning Sub- 
station, for tho year ending 30th 
June, 1930. Price, As. 2 or 2d. 

Ditto 

Ditto. 

167 

Report of the Agrioultnral En- 
gineer, Burma, for the year 
ending 3Qth Juno, 1920. 

Ditto 

Ditto. 

158 

Report of tho Agrioultural En- 
gineer, Burma, for tho year 
ending 30th Juno, 1030. 

Ditto 

Ditto. 
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No. 

Title 

Author 

Whore published 


GENERAL AGRICULTURE-con/J. 


150 

Agricultnrnl Calendar, Purina . 

Issued by the Department 
of Agriculture, Burma. 

Goreniineiit Pniitiiig, 

Burma, Rnngoon. 

1(K 

InslrnutionB for toaUng Agrioul- 
lurol seeds. Purina Cultiva- 
tors’ Leaflet No. 62. 

Ditto 

Ditto. 

Ilil 

Maiiuriug of Paddy iu Upper 
Burma. Ptu'ma Department 
of Agriculture Bulletin No. 27 
of 1030. Price, As. 12 or Is. Id. 

DitU) 

Ditto. 

1C2 

Ike Beau orop in Burma, Agri- 
eultural Survey No. 8. 

Ditto 

Ditto, 

103 

Survey of conditions of cotton 
marketing in Perar. Agrioul. 
tiiral Survey No. 9. 

Ditto . 

Ditto. 

104 

Annual Report of the Depart- 
ment of Agriculture, Bihar and 
Orissa, for the year 1028-29. 

Issued by the Departinont 
of Agrioulturc, Bilmr 
and Orissa. 

Govcniiiicnl Printing, 

Bihar and Orissa, Gul- 
zarbagh. 

ion 

Annual Report of the Doxinrt- 
ment of Agriculture, Piliar and 
Orissa, for 1920-30. 

Ditto 

Ditto. 

im 1 

1 

Annual Report on Exxiorimcnlal 
Farms, Piliar and Orissa, for 
1028-29. 

Ditto 

Ditto. 

1C7 

Aitiiuul Report on Exporiiiicnfal 
FarniR, Piliur and Orissa, for 
1929-30. 1 

Ditto 

Ditto. 

108 

Annual Report on Exxicrimuntnl 
Stations In Bihar and Orissa, 
1928-29. 

Ditto 

Ditto. 

160 

Annual Report on Experimental 
SlntionB in Bihar and Orissa, 
1929-30. 

Ditto 

Ditto. 

170 

Bunds in Oliotn Nagpur Rango 
(English, Bengali and Hindi). 
Bihar and Orissa Department 
of Agriculture Bulletin No. 1 
of 1930. 

Ditto 

Ditto. 

171 

Sugarcane in Chota Nagpur 
(English, Bengali, Oriya and 
Hindi). Bilmr and Orissa De- 
partment of Agriculturo Bulle- 
tin No. 2 of 1030. 

Ditto 

Ditto. 
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No. Title Author Whore published 


GENERAL AGRICULTURE-ton/i 

172 Summary of Improvomonts in Tasuctl by tho Dopnrtmont Govornmont Press, Bihns 

Agrioulturo rooomraended by of Agriculture, Bihar and Orissa, Gulzarbaoh. 
tho Dopartment of Agriculture, and Orissa. ° 

Bihar and Orissa Department 
of Agrioulturc Bulletin No. 3 
of 1030. 

173 Leaflet on Sugaroano in South- Ditto. . Ditto 

east Bihar Range. Leaflet No. . 

1 of 1930. 


174 Sugarcane for Orissa Range. 
(English and Oriya). Bihar 
and Orissa Dopartment of Agri- 
onltiiro Leaflet. 


17B Sugaroano Crushing Mill— its 
advantages and earo. Bihar 
and Orissa Department of Agri- 
culture Leaflet No. 1 of 1931. 


\Yator lifts in Bihar nnd Orissa. 
Bihar and Orissa Department 
of Agrioulturo lAsaiict No. 2 of 
1931. 


Report on the -working of tho Issued by the Dojuirlincnt Gor-ornincnt 
Department of Agrioulturo of of Agrioidturo, Central Nagpur, 
the Central Provinces, for tho Provineer. 
year ending 3Ist March, 1020. 

Price, Re. 1-7. 


178 Report on tho -working of tho 
Dopartmeut of Agrioulture of 
the Central Provinces, for tho 
year cn^g Slst March, 1930. 


Report on tho (1) Agrioulturol 
College, Nngpmr, (2) Chemical, 
Botanical, Mycologioal and 
Entomological Rcscaroh, (3) 
Agricultural Engineer’s Sec- 
tion, (4) Maharajbagh Mena- 
gerie together -with the external 
work of tho Vetorinory Inspec- 
tor attached to tho Agrionl- 
tural College, Nagpur, for tho 
year ending Slst Maroh, 1929. 
Prioo, Re. 1. 
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No. 


Title 


Author 


Wlioro publishod 


GENERAL AGRICULTURE-confJ. 


180 


181 


182 


183 


184 


Report on the (1) Agricultural 
College, Nagpur, (2) Clicmicnl, 
Botanical Mycological and En- 
tomological Research, (3) Agri- 
cultural Engineer’s Seetion, 
(4) IVTaharajbagh Menagerie to- 
gether -with the external work 
of tho Vctoriniiry Inapoclor at- 
tached to the Agricultural 
College, Nagpur, Central Pro- 
vinces, for tho year ending 3l8t 
March, 1930. Price, Ro. 1. 

Issnod by tho Dcpartuiont 
of Agriculture, Central 
Provinces. 

Govonimcul Press Nt\g- 
pur. 

Annual Reports of Experimental 
Farms of Akola, and tho Ex- 
perimental Farm attached to 
tho Agrioiiltnral CoUego, 
Nagpur, Central Provinces, for 
tho year ending 31st Moroh, 
1930. Price, Re. 1. 

Ditto . 

Ditto. 

Report on Demonstration Avork 
carried out in tho Western 
Circle together wtli reports on 
tho Seed and Demonstration 
and Cattlo Breeding Farms of 
tliat circle for the year ending 
Slst March, 1929. (Vols. I and 
II). Frioc, Re. 1 each. 

Ditto . 

Ditto. 

Report on Demonstration work 
carried out in tho Western 
Circle, Central Provinces, to- 
gether with tho Reports on tho 
Seed and Demonstration and 
Cattle Breeding Farms of that 
Cirole for the year ending Slst 
March, 1930. Vol. I. Price, 
Ro. 1, 

Ditto . 

Ditto. 

Report on Demonstration work 
carried out in the Eastern 
Circle, Central Provinces, to- 
gether with reports on tho Seed 
and Demonstration Farms at 
Chandkliuii, Bilaspur and Drug 
with that of Cattle Breeding 
Stations attached thereto for 
tho year ending Slst Maroh, 
1929. Price, Re. 1. 

Ditto . 

Ditto. 
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No. Title Author Wlioro published 


GENERAL AGRICULTURE-confd. 


Report on Demotustmtion work 
enrried out in (ho Enstent 
Circle, Ccntrnl l*roviiu:c!<, to- 
gether with reports on the Peed 
nnd Demount rntion Vuriuii ut 
Cimndkhuri, Rilnaptir end Drug 
with thnt of Cnttlc Rreeding 
SUlionn nttnoltcd tlicrcto for 
(ho venr ending .lint Mnreh, 

inno. Pritc, 1 K 2 . 12 . 

Issued by (he Department ] 
of Agriculture, Ccntrnl 
ProvinecH. 

Government 

Kngpur. 

Itoport i>n Dciuoiifitrntiou work 
enrried out in Southern Circle 
together with reports on the 
Seed nnd Demonslrnlion rnrmn. 
Wnrnsconi nn<l Sindewnlil imd 
the CMtle Hreeding rnrni, 
Sindeumlii, Centml I’meinccs, 
(or (he venr ending 31 '1 Mnrcli, 
102f>. Price. Re. 1. 

Ditto 

Ditto. 

Report on Drnioi)‘>trnlion work 
enrried out in the .Southern 
Circle, Centml Provlnecc, to- 
gctlier with llio RefK>r(«on the 
.Seed nnd Demonstmtion 
Fnriui., Wnrn-iHini nnd .Sinde. 
wnhi ntul the CVttle Rreeding 
Form, Sindi'wnhi, for tho ye.ir 
ending 31at Jfnri’Ii, 1(130. IVic* 
Re. 1. 

Ditto , 

Ditto. 

.\nnu.'il Ib'porlsnf E^p<‘rinl^ntnI 
I'.nrms of the ,S,intlirrn nnd 
F.«stern (^irelni, Thnma nnd 
R.'iipur, Centml Province’, for 
the venr emling .*11(51 Mnreh, 
1029. IVii'c, Re. 1. 

Ditto 

Ditto, 

Annual Roportn of Rjcpcriiuent.al 
Fnnn.s of the Southern nnd 
Eastern Cirole.s, 'Ihnrs.a nnd 
Raipur, Central Provinceji, for 
(lie venr ending 31st hfnrch. 
1030. Price, Re, 1, 

Ditto 

Ditto. 

Report on Dcmonslralion work 
carried nut in the Northern 
Circlo, Centml Prorinocs, 
together with (ho Reportn on 
tlie Seed nnd Denionnt ration 
Fnrm.s for the year ending Sint 
Mnreh, 1030. 

Ditto 

Ditto. 
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No. 

1 

Title 

1 

Author 

Where published 


GENERAL AGRICULTURE-con/d. 


191 

Reports on Demonstration work 
carried out in the Plateau 
sub-oircle. Central Provinces, 
together with the reports on 
'the Seed and Demonstration 
Farms of that Circle for the 
year ending 31st March 1930. 
Price, Be. 1. 

Issued by the Department 
of Agriculture, Central 
Provinces. 

Government Press, Nag- 
pur. 

192 

Annual Reports of Experimental 
Farms of the Northern and 
Plateau Circles, Powatkhera, 
Adhartaland Chhindwara, Cen- 
tral Provinces, with that of 
Cattle Breeding Stations at- 
tached thereto for the year 
ending Slst March, 1930. 
Price, Re. 1 . 

Ditto • 

Ditto. 

193 

1 

A Marathi Leaflet on some im- 
portant points of Groundnut 
cultivation. 

Ditto . 

Ditto. 

194 

A Marathi version of the Royal 
Commission’s Report (A- 
bridged). Adapted from the 
Hindi version published by the 
United Provinces Government. 

Ditto 

Ditto. 

19C 

The Cultivation of Groundnut 
(Marathi). Bulletin No. 22 of 
the Department of Agriculture, 
Central Provinces. Price, 1 

As. 2. , 

Ditto . 

1 Ditto. 

196 

A Leaflet of instructions about 
Rouging alien plants from 
verum (Marathi). 

Ditto . 

Ditto. 

197 

Annual Report on the working 
of the Department of Agricul- 
ture, Assam, for 1928-29. Price 
As. 14 or la. 4d. 

Issued by the Depart- 
ment of Agriculture, 
Assam. 

Government Press, Assam, 
Shillong. 

198 

Annual Report on the working 
of the Department of Agricul- 
ture, Assam, for 1929-30. 

Ditto 

Ditto. 

199 

Sweet potato (in Assamese, 
Bengali and Khasi). Assam 
Department of Agriculture, 
Leaflet No. 2 of 1920. 

Ditto 

Ditto. 

200 

Water-hyacinth. (Assamese.) 

Assam Department of Agri- 
oulturo Leaflet No. 1 of 1930. 

Ditto 

Ditto. 


y 
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No. 

Title 

Author 

Where published 


GENERAL AGRICULTURE-concM. 


201 

1 YeUowing of Rice seedliogs. 

1 (Assamese anci Bengali). 
Assam Department of Agn- 
oultnre Leaflet No. 2 of 1930. 

Issued by the Depart- 
ment of Agriculture, 
Assam. 

Government Press, Assam, 
Shillong. 

202 

How to improve yield in Paddy. 
Leaflet No. 2 of 1631 of the 
Department of Agriculture, 
Assam. (English, Assamese 
and Bengali.) 

Ditto 

Ditto. 

203 

Report of the Mysore Agricul- 
tural Department for the year 
ending 30th June 1630, Farts I 
and 11. 

Issued by the Director of 
Agriculture, Mysore. 

Government Press, 

Bangalore. 

203(a) 

Report of the Mysore Agricul- 
tural Depaitment for the year 
ending 30tb June 1031, Parts I 
and II. 

Ditto 

Ditto. 


AGRICULTURAL STATISTICS. 


20i 

Agricultural Statistics of India, 
1927-28. Vols. I and D. 
Price, Rc. 1-4 per volume. 

Issued by the Department 
of Commercial Intelli- 
genco and Statistics, 
India. 

Government of India 
Central Publication 
Branch, Calcutta, 

206 

Agricultural Statistics of India, 
1928-29. Vols. I and II. 
Price, Be. 1-6 and Rc. 1-8 reap. 

Ditto 

Ditto. 

200 

Estimates of Area and Yield of 
Principal crops in India, 1628- 
29. i^ce, Ab. 14 or Is. 6d. 

Ditto 

Ditto. 

207 

Estimates of Area and Yield of 
Principal crops in India, 1929- 
30. Price, As. 14 or la. Od. 

IDiKo • • 

Ditto. 

208 

Season and Crop Report of the 
Madras Presidency for Agricul- 
tural year 1928-29. Price, 
Re. 1-4. 

Issued by the Department 
of Agriculture, Madras. 

GoTernment Press, Mad 
raa. 

200 

Season and Crop Report of the 
Madras Presittency for Agricul- 
tural year 1629-30. Price, 
Re. 1-4. 

Ditto . . 

1 

Ditto. 

210 

Season and Crop Report of the 
Bombay Presidency for the I 
year 1928-29. Price, As. 6. i 

1 

Issued by the Department 
of Agriculture. Bombay. 

Government Central Press, 
Bombay. 
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No. 

Title 

Author 
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AGRICULTURAL STATISTICS-conlA 

211 

Season and Crop Report of the 
Bombay Presidenoy for the 
year 1929-30. Price, As. 6. 

Issued by the Depart- 
ment of Agriculture, 
Bombay. 

Government Central Press, 
Bombay. 

212 

Season and Crop Report of 
Bengal for 1928-29. 

Issued by the Department 
of Agriculture, Bengal, 

Bengal Secretariat Book 
Depdt, Calcutta, 

213 

Season and Crop Report of 
Bengal for 1920-30. 

Ditto 

Ditto. 

214 

Monthly and Annual Rainfall 
Table in the Province of Bengal 
for 1929. 

Ditto 

Ditto. 

215 

Monthly and Annual Rainfall 
Table in the Provinoo of Bengal 
for 1930. 

Ditto . . 

Ditto. 

216 

Season and Crop Report of the 
United Provinocs of Agra and 
Oudb for tbo year 1928-20. 

Issued by tho Department 
of Land Records, U. P. 

Government Press, Alla- 
habad. 

217 

Season and Crop Report of the 
United ProvinocB of Agra and 
Oudh for tho year 1029-30. 

Ditto 

Ditto. 

218 

Tablo of Agricultural Statistics 
of tho Punjab for 1928-29. 

Issued by the Department 
of Agriculture, Punjab. 

Government Printing, 

Punjab, Lahore, 

219 

Season and Crop 'Report Of tho 
Punjab for 1023-20. 

Ditto . 

Ditto. 

220 

Season and Crop Report of tho 

1 Punjab for 1929-30. 

Ditto . 

Ditto. 

221 

Agricultural Statistics, Bihar 
and Orissa, 1928-20. 

Issued by tho Department 
of Agrioulture, Bihar 
and Orissa. 

Goverment Printing,. 

Bihar and Orissa, Gulzar- 
bagh. 

222 

Agrionltural Statistics, Bihar 
and Orissa, 1920-30. 

Ditto . . 

Ditto. 

223 

Season and Crop Report of Bihar 
and Orissa for 1928-29. 

Ditto . , 

Ditto. 

224 

Season and Crop Report of tho 
Central Provinocs and Beror 
for tho year 1928-29. 

Issued by tho Depart- 
ment of Land Records, 
Central Provinces. 

Government Press, Nag- 
pur, 

224(a) 

Report on tho Season and Crops 
of N.-W. P. P. for 1928-29. 

Issued by the Revenue 
Commissioner, N,-W. 

F.P. 

Government Printing and. 
Stationery, N.-^W. F. P. 


z 
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No. 

Title 

Author 
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FRUIT CULTURE. 


225 

The Produotion of Oranges in 
Spain. Pusa Bulletin No. 193. 
Price, As. 6 or Si. 

W. Robertson Bro\rn 

Government of India Cen- 
tral Publication Branch, 
Calcutta. 

226 

Grape Culture in Western India. 
Bombay Department of Agri- 
culture Bulletin No. 156 of 
1928. Price. As. 7. 

S. R. Gandhi 

Ditto. 

227 

Papaya cultivation in the 
Bomha3 Presidency (exclud- 
ing Sind). Bombay Depart- 
ment of Agriculture BuUotin 
No. 162 of 1930. Price, As. 3. 

G. S. Cheema end 
P. G. Dani. 

Government Central Press, 
Bombay. 

228 

Grading of mangoes. Bombay 
Department of Agriculture 
Leaflet No. 1 of 1931. 

Issued by the Depart- 
ment of Agrionlture, 
Bombay. 

Ditto. 

229 

A List of Fruit Nurseries in the 
Punjab recommended for the 
purchase' of Plants. Punjab 
Department of Agrioalture 
Leaflet No. 73. 

Issued by the Department 
of Agriculture, Punjab. 

Government Printing, 

Punjab, Lahore. 

230 

Tomato Ketchup. Punjab De- 
partment of Agrioalture Leaflet 
No. 77. 

Ditto c 

Ditto. 

231 

Candying of fruits. Punjab De- 
partment of Agriculture Leaflet 
No. 78. 

Ditto 

Ditto. 

232 

Hov to place oranges in the 
market. Punjab Department 
of Agriculture Leaflet No. 79. 

Ditto . . 

Ditto. 

233 

On Protection of Fruit Trees 
from Frost. Punjab Depart- 
ment of Agriculture Leaflet 
No. 81. 

Ditto 

Ditto. 

234 

Banana Culture (in Assamese and 
Bengali). Assam Department 
of Agricultime Leaflet No. 1 of 
1929. 

Issued by the Depart- 
ment of Agriculture, 
Assam. 

Government Press, Assam, 
Shillong. 

235 

Papaya Culture (in As.samesc 
and Bengali). Assam Depart- 
ment of Agriculture Bulletin 
No. 1 of 1929. 

1 

Ditto . . 

Ditto. 
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S39 


240 


241 


242 


SERICULTURE. 


230 


237 


237(a)] 


238 


The rearing of Eri Bilk Worms. 
Bengal Department of Agri- 
culture Leaflet No. 2 of 
1930. 


Silk Industry in Bengal. 

Department of Agriculture 
Leaflet No. 6 of 1930. 

AGRICULTURAL SCIENCE. 


Issued by the Depart- 
ment of Agriculture, 
Bengal. 


Ditto 


The Indian Journal of Agricultur-j 
. al Soionoo, Vol. I, Parts I, 
n and III. Annual Subscrip- 
tion Bs. 10, lOs. Od. 


Issued under tho a-ithority| 
of tho Imperial Counrif 
of Agrioultural Rosoaroh. 


Bengal Secretariat Book 
Depot, Calcutta. 


Ditto. 


Gorornment of India 
Central Publioation 
Branch, Calcutta. 


AGRICULTURAL CHEMISTRY. 


Tho Applioation of the Anti- 
mony Eleotrodo to the Deter- 
mination of riio pH value and 
tho Lime Requirement of Soils. 
Memoirs of the Department of 
Agrloulturo in India, Chemical 
Series, Vol. X, No. 4. Price, 
As. 6 or 6d. 

W. H. Harrison and P. N. 
Vridhachalam. 

* 

Government of India Cen- 
tral Publication Branch, 
Calcutta. 

Some Digestibility Trials on 
Indian Feeding StuSs, IV » 
Some Punjab Hays. Memoirs 
of tho Department of Agricul- 
ture in India, Chomioal Series, 
Vol. X, No. 6. Prioe, As. 7 
or 9i. 

P. E. Lander and Lul 
Chand Dharmani. 

Ditto. 

Some Digestibility Trials on 
Indian Feeding Stuffs, V : 
Feeding trials on Amorioan and 
Indian cotton seeds. Memoirs 
of the Department of Agricul- 
ture in India, Chemical Series, 
Vol. X, No. 6. Prioe, As. 7 
or 9i. 

Ditto 

Ditto. 

Some Digestibility Trials on In- 
dion Feeding Stuffs, VI : Green 
Fodders and their Silage. 
Memoirs of the Department of 
Agriculture in India, Chemical 
Series, Vol, X, No. 7, Prioe, 
As. 10 or Is. 

Ditto 

Ditto. 

A Nevr Method of Dispersing 
Soils for Meohanieal Analysis. 
Memoirs ol the Department of 
Agriculture in India, Chefnical 
Scries, Vol. X, No. 8. Price, 
As. 5 or Cd. 

Amar Nath Puri . 

Ditto. 






AGRICULTURAL CHEMISTRY-con/</. 

243 A Study of tho Capillary Riso of AshutosL Sen . . Government of India 

Water under Field conditions. Central Publication 

Memoirs of the Department of Branch, Caleutta. 

Agriculture in India, Chemical 
Scries, VoL X, No. 9. Price, 

As. o or 6 d. 

244 Silage Investigations at Banga- T. S. Krishnan . . Ditto. 

lore. Memoirs of the Depart- 
ment of Agriculture in India, 

Chemical Series, Vol, X, No, 10. 

Price, As. 10 or Is. 

246 Studies in Soil Colloids, Part I — Amar Nath Puri , . Ditto. 

Base exchange and soil acidity ; 

Part II — Factors influencing 
the dispersion of soil colloids in 
water. Memoirs of the Depart- 
ment of Agriculture in India, 

Chemical Scries, Vol, XI, 

Nos. 1 and 2. Price, Re. 1 or 

la. Od. 

246 Feeding Experiments at Hosur, F. J. Worth . . Ditto. 

1920, 1027 and 1928, Memoirs 
of tho Department of Aprioul- 
turo in India, Chemical Scries. 

Vol. XI, No. 3. Price, As. 7 
or 9d. 

247 The Nutritive value of some Ditto • . Ditto. 

Tj-pical Indian Hays. Memoirs 
of the Department of Agricul- 
ture in India, Chemical Series, 

Vol. XI, No, 4. Price, As. 5 
or Cd. 

248 The Nutritive value of Gram F. J. Worth, and Lai Ditto. 

Husk. Memoirs of the Depart- Cfaand Sikka. 
ment of Agriculture in India, 

Chemical Scries, Vol. XI, No. 

6. Price, As. 0 or 8d. 

249 Studies in Soil Colloids, Part Amar Nath Puri . . Ditto. 

ni — ^Flocculation of soil 
colloids. Memoirs of the Depart- 
ment of Agrionlturo in India, 

Chemical Scries, Vol. XI, No. 

6. Price, As. 7 or Od. 

269 Studies in Soil Colloids, Port rV — Ditto ■ . • . Ditto, 

Methods of estimating soil col- 
loids. Memoirs of the Depart- 
ment of Agrioullurc in India, 

Chemical Series, Vol. XI, No. 7. 

Price, As. 6 or Gd. 


St 
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No. 


'261 


m 


253 


264 


255 


260 


267 


Title 

Author 

AGRICULTURAL CHEMISTRY-cencW. 

Studies in Soil Colloids, Part V — 
Methods of dciormiiiing satura- 
tion, capacity and degree of 
sat uintion of soils. Memoirs of 
tiio Department of Agrionlturo 
in India, Chomioal Series, Vol. 

No. 8. Price, As. 3 or 4d. 

Amar Nath Puri 

A New Method of Estimating 
Total Carbonates in Soils. 
Pusa Bulletin No. 206. Price, 
As. 3 or 4d. 

Ditto . . . 

The Preparation in tho Homo of 
Infant and Invalid foods from 
Cholam. (English, Tamil 
Telngn, Malayalam and £ana- 
rose.) Madras Department of 
Agrioulturo Leaflet No. 61. 

M. Suryanarayaua 

Home-made Malt Poods from 
Groat Millet (Andropogm Sor- 
ghum). (Engh'sh, Tamil, Tolugu, 
Malayalam and Eanarcso.) 
Madras Department of Agii- 
culture Leaflet No. 62. 

B. Vis^vanoth 

Conversion of Pn'cldy Pear into 
Manure. (English, Tamil, 

Tclugu, Malayalam and Eana- 
rese.) Madras Department of 
Agriculture Leaflet No. 63. 

* « • 

Soils of tho Bombay Presidency. 
Bombay Deportment of Agri- 
cultm'e Bulletin No. 160 of 
1029. Price, As. 7. 

D. L. Sahasrabuddhe 

Periodicity of the Nitrate Con- 
tents of Soils. (Reprinted 
from ‘ Soil Science,’ Vol. 
XXXIX, No. 3, March, 1930.) 

H. N.Bathom ond L. S. 
Nigam. 


WLcro puljlisliod 


Govonimciit of India 
Central Publication 
Branch, Calcutta. 


Ditto. 


Govonuncut Prces, Madras. 


Ditto. 


Ditto. 


GoYomment Central Press, 
BonibaT. 


GoYomment Press, Allaha- 
bad. 


BOTANY. 


268 


Studies in Inhoritanco in cotton. 
Memoirs of the Department of 
Agriculture in India, Botanical 
Series,Vol.XVII, No. 4. Price, 
As. 14 or Is. 6d. 


Mohammad Afzal . 


GoYornmont of India 
Contra! Publication 
Branch, Calcutta. 
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No. Author Where pnhljshed 


BOTANY-conri, 


Colton Growing in India in rela- 
tion to oliutatc. Memoirs of 
the DopartiHont of Agriculture 
in India, Botanical Series, Vol. 
XVII, No. 5. Price, As, 12 or 
Is. M. 


Trevor Tronglit 
Mohammad Afzal. 


and Government of Tn'iii.t 
Central Publication 
Branch, Oilcutta. 


2G0 Effect of some Metcorologioal Trevor Tronght 
conditions on the Growth of 
Punjab American Cotton. 

Memoirs of the Department of 
Agrioolturo in India, Botanical 
Series, Vol. XVII, No. 6, 

Price, As. 7 or M. 

261 The Calculation of Linkage Mahbnb Alam 

Values. A Comparison of 
various Methods. Memoirs of 
the Department of Agricnltnro 
in India, Botanical Series, Vol. 

XVin, No. 1. Price, Ro. 1 or 
Is. 6(2. 

262 Root Development of Rice under R. L. Sothi . 

Different Conditions of 
Growth. Memoirs of the 
Department of Agriculture in 
India, Botanical Series, Vol. 

XVin, No. 2. Price, As. 14 or 
la. 6(2. 

263 Studies in Indian Oil Seeds, No. Abdur Rahman Xhan 

3, ' OarlTiamus tineforiusLinn.’ 

The Types of Safflower. 

^lemoirs of the Department of 
Agriculture in India, Botanical 
Series, Vol. XVm, No. 3. 

Price, As. 4 or 6(2. 


264 Studies in Gujarat Tobaccos and V. M. Majumdar 
their Iinprovemcnt. Memoirs 
of the Department of Agricul- 
ture in Indi a, Botanical Series, 

Vol. XVlil, No. 4. Price, As. 

12 or la. 3(2. 


265 Studies in Indian Oil Seeds, No. Kashi Ram 
4. The Types of Sesamum^ 
iniicum. Memoirs 'of the' 

Department of Agrionltnre in 
I ndia, Botanical Series, Vol. 

NVm, No. 6. Price, Re. 

1-8-0 or 28. 6d. 
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list of Agricultural Publications in India dtiring 1929-31 — contd. 


No,: 

'Title 

Author 

•Whore published 


BOTANY-eonc/i 


200 

Clnssidoation and Study of the 
cliaractcrs of the cultivated 
Ricos ill the United Provinoc.s. 
Memoirs of the Department of 
Agriculture in India, Botanical 
Soric.s, Vol. XVIII, No. 6. 
Price, Be. 1-10 or 2s. Cd. 

B. L. Sethi and Baijnnti 
Prosad Saxenn. 

Govommont of India 
Central Publication 

Branch, Calcutta. 

207 

Tlio Inheritance of Characters in 
Rico, Part III. Memoirs of the 
Department of Agriculture in 
India, Botanical 'Series, Vol. 
XVIII, No. 7, Price, As. 14 
or Is. 6d. 

K. Bamitih . 

1 

Ditto. 

208 

The Inhcrilnncc of Chataelors in 
Bioc,Part D''. Afemoirs of tho 
Department of Agriculture in 
India, Botanical Series, Vol. 
XVin, No. 8. Price, Ro. 1-0 
or 2s. 3d. 

K. Baminh, S. Jobithraj 
and S. Dharmatinga 
Mudaliar. 

DitiiO. 

209 

Studies in Cajattua wdievs. 
Memoirs of the Department of 
Agriculture in India, Botanical 
Scries, Vol. XIX, No. 1. Price, 
Be. 1-14 or 3s. 3d. 

D. N. Mohtn and B. B.' 
Dave. 

Ditto. 

270 

Studic-s in Indian Pulses, (2) 
Some variotiO'S of Indian Gram 
(Oicef arUtinum Linn.). 

Memoirs of the Department of 
Agriculturo in India, Botanical 
Series, Vol. XIX, No. 2. Price, 
Ro. 1-12 or 3s. 

P. J. F. Shaiv and Abdiir 
Bnhmnn Kbnn. 

Ditto. 

271 

! 

List of Publications on tho 
Botany of Indian Crops. Pusa 
Bulletin No, 202. Price, 
Es, 3-8 or 6s. 

Complted by F. J. F. 
Shaw and 'Bakhal Das’' 
Bose. 

Ditto, 

272 

Tho Grain Shedding Character 
in Bice PJants and its Inijiort- 
ance. Pusa Bulletin No. 206. 
Price, Ah. 12 or Is. 3d. 

S. G. Bhalcrno . . 

( 

Ditto. 


MYCOLOGY. 


273 


C^ton Wilt, Memoirs of the 
Department of Agrienltiiro in 
todia, ‘Bolnnionl Series, Vol.’ 
A.VII, No. 3. Price, Bo. 1-4 
or 2s. Zi. 


JeliangirPnnlunji Dnstur 


GdTommont of India 
Central Publication 
DranoL, Calcutta, 


4i 


'2 A 2 
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lAst of Ag'ricuUuml Publications in India during 1929-31 —conti. 


No. 

Title 

Author 

Whore published 


MYCOLOGY-ton/i/. 


274 

A Lcaf-fipot (libunsu of Aiiiropogon 
Sorglmm oniisotl by Ocrcospora 
Sorglii E. & E. MciiioirB of the 
Dopnrlmonl of Agrioulturo in 
Indin, Botanical Series, Vol. 
XVni, No. 9. Price. As. 10 
or Is. 

T. S. KnmakriHhnnu 

Government of India 
Cent nil Publication 

BrnuL'h, Culuuttn. 

276 

Sorosporium Paspali MoAlp. on 
Paspalum serobiettlalvm h., 
Kodra Smut. Pnsa Bnllotin 
No. 201. Prioo, As. 8 or lOd. 

Abdus Snttnr 

Ditto. 

276 

Rod-rot disoaso of sugarcane. 
Madras Department of Agri- 
enlture Leaflet No. 30. (Eng- 
lish, Tamil, Tolngu, Knnarcse 
and Malayalnm.) 

S. Simdarnramnn . 

Government Press, Madras. 

277 

Tho Moaoio disease of sugarcane. 
Modras Department of Agrioul- 
turo Leaflet No. 31. (English, 
Tamil, Tolugu, Knnarcse and 
Malnynlnm.) 

Ditto . 

Ditto. 

278 

Ooconnut Stem bleeding disease. 
Madras Department of Agri- 
oultaro Leaflet No. 32. 

Ditto . . . 

Ditto. 

279 

Sprayers and Spraying. Madras 
Department of Agriculturo 
Leaflet No. 34. (English, 
Tomil. Tolugu, Malayalam and 
Kanareso.) 

Ditto 

Ditto, 

28D 

Bnd-rot palmyras. Madras De- 
partment of Agrioulturo Leaflet 
No. 36. (English, Tamil, 
Telugu, Malayalam and 
Kanaroso.) 

1 

Ditto 

Ditto. 

281 

Powdery mildew of tho grape and 
its control in Bombay. 
Bombay Department of Agri- 
oultnre Bulletin No. 103 of 
1930. Price, As. 3. 

B. N. Uppal, 6. S. 
Cheemn and M. Kamat. 

Gov’ornmont Central 

Press, Bombay. 

282 

1 

Betelvino disease. Bengal De- 
partment of Agrioulturo Leaflet 
No. 6 of 1030. (English and 
Bengali.) 

Issued by tho Department 
of Agrionlturo, Bengal. 

Bengal Secretariat Book 
Depot, Calcntto. 

283 

Boot-rot of Faddy. Bengal 
Department of Agrioulturo, 
liOafletNo.Sof 1930. (Enghsh 
and Bengali.) ' 


Ditto. 
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Title Anthbr Where published 


MYCOLOGy-co/ic/rf. 

284 Ufrfl disesso in Pnddy (Bengali). Issued by the Depart* Bengal Secretariat Book 
Lcoflet No. 2 of 1931 of the mont of Agriculture, Depot, Calcutta. 
Department of Agrioullvre Bengal. 

Bengal. 

286 Spraying of Betolvincs (English Ditto . . Ditto, 

and Bengali). Lonilot No. 5 
of 1931 of the Department of 
Agrionlturo, Bengal. 

286 The Early Blight of Potatoes Issued by the Department GoTcrnmcnt Printing, 

and its Control. Punjab Do- of Agrionlturo, Punjab. Punjab, Lahore, 
partment of Agriouttnro, Leaflet 
No. S3. 

287 Grain Smut of Jotear and its Ditto . . Ditto. 

Prevention. Punjab Depart- 
ment of Agrieultnro' I^inflot 
No. 85. 

288 Seasonal Poriodieily of CofTco Issued by the Department Government Press, 

Loaf Disease {UetneUa Vatlarir, of Agriculture in Mysore. Bangalore. 

B. and Br.) Jlyaoro ColTcc 
Espcriinent Station, Bulletin 
No. 4. 


ENTOMOLOGY. 


A condition towards our know- 
ledge of the Aloyrodidae (White 
Plies) of India. A new Coccid 
injurious to Pruit Trees in 
Baliioliistan. lifomoirs of the 
Department of Agriculture in 
India, Entomologionl Series, 
Vol. Xn, No.s. 1 and 2. Price, 
Bs. 3*2 or Gs. Od. 

Ktirnm Singli and I<\ 
laving. 

Government of India 
Central Publication 

Branch, Calcutta. 

Carabidac. Catalogue of Indian 
Insects, Part 18. Price, Its. 
8-10 or 14«. Cd. 

II, E. Andrews 

Ditto, 

Gyrinoidca. Catalogue of Indian 
Inseots,, Part H). Price, 

As. 12 or Is. 2(1. 

George Oobs . . . 

Ditto, 

A contribution to our know- 
ledge of south Indian Coceidno. 
Pusn Bulletin No. 107. Prico, 
Rs. 2-12 or Gs. 

T. V. Raraakrislma Ayyar 

Ditto. 

List of Pnblicattoim on Indian 
Entomology, 1928. Pusa Bui- 
lelin No. 200. Price, As. 7 or 
0(1. 

Compiled by the Imperial 
Entomologist, Pusa. 

Ditto, 
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List of AgricvlUiralPublications in Imlia (hiring 1,92.9-31— contd. 


No. 

1 

Title 

Author 

Whoro published 


ENTOMOLOGY-ccnftf. 


201 

List of PuWic.ilions on In'linn 
Entoinoloj'y, J020. I’linn IJul- 
U'tin No. 207. Price, As. 10 

Complied by the lmp<-rial 
KntcuiiolopiHt I’lian. 

Onveminent of India Cen- 
tral Piiblination Brnneli, 
Cnleiiltn, 

L’O.'i 

or iK. 

Red llnir.v C'literpillnr Pest, 
(linj'lish, Tiiniil, T«>hi;rti niid 
Mnlaynlntit.) Mndriis Deparl- 
ineiit of AprienUim* Leftllet 
No. 2 (lU'vi.if'd). 

Y.Rnmnelmndrn lino. . 

Government l’re.«n, Mndnw. 

20G 

Arjuy Wtirin of IVuldy. Mndroi 
Doparltueiil of Af^ricultnre 
Leaflet No. M. (Kiiclisli, Tamil 
Tcluj'ii, Knnnre.'c am! Mnl.ayn. 
lam.) J'fce. 

Ditto 

Ditto. 

207 

Prickly jH'nr coeliineiil. Mndrna 
Dop.arlmenf of AarieuUurc 
L'aflet No, .'ifi. (Kn>;Ii«h, 
'J’amil.'JVUiyii, .MalaynUm and 
Kaimre^e.) 

T. V. Knmukrnshim Ayyar 

Ditto. 

208 

How toCunlrol the Ja>-mitie JJiiu 
Tamil, Tehi;;!! and 
Knnun>“i'). Mndrn.-i Deji.arl- 
JUent of Aunrultare 

No. 00. Free. 

Y. ItnmndiniidrA Kn,i 

Ditto. 

200 

Hairy t'aterpill.ar Pe.t on Dry 
Crop'.. (Hni’li^h, Tamil and 
Telimu.) .Madras JVn.irlinent 
of Afirioiiltnre p.amphlet. 

la .tied by th,- Drjt.srlnient 
of Arrionluire, Mndra*. 

Ditto. 

000 

Manijo.hoppew and mildeiv and 
their control. ItomUay De- 
part menl of A;;rietilt ure’ Ixallet 
No, C of 1030. (Willi Verna- 
ctilar versions.) 

l/.s«e,l by the Deparltin lit 
of Agrirnltllif, Bombay. 

(lovenmtent Printinp nml 
Stationery, BomUay. 

SOI 

IX-,lniut ion of rice Krass-lioppers. 
llombay Department of Atrri- 
eulture Le.aflct No. 7 of 1030. 

Ditto 

Bit to. 

.102 

Control of thorcd pumpkin l»eetlo, 
Romhay Department of Apri- 
cultiirt' l..caHet No. 0 of 1030. 

Ditto 

1 

Ditto. 

303 

Insects and general control of 
Insect Peats, Penpal Depart* 
raenl of Acrieultim- Bulletin 
No. 3 of 1929, 

Is'iifsl by the Depart- 
ineiit of Av’rienltnn-. 
Bengal. 

Sns'imlli Pr<-.ss, Itneea. 

SOJ 

Rico Hispa (IJenpnlec), Bongnl 
Department of Agricnltnrr 
Leaflet No. l.of 1930. 

Ditto 

IJeitpal fti'crctnrint Bool. 
Depot, Cnieuttn. 
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Titlo Author Whore i)ul)lished 


ENTOMOLOGY~eenc/</. 

303 On Maizo ftnd Joioar Eorcrs nnd Issued hy tho Depart- Government Printing, 
their control. Punjab Depart- mont of Agriculture, Punjab, Lnhorc. 
ment of Agricultnro Leaflet Punjab. 

No. 82. 

.lOO San Joso Seale (Oomalochaapia Ditto . . Ditto. 

jiernieiosa, Oomst.) and its con- 
trol. Punjab Department of 
Agriculture Leaflet No. 88. 

307 Tho Sugarcane Loaf-hopper Ditto . . Ditto.^, 

{Pyrilla spp.) and- its control. 

Punjab Dopartmout of Agri- 
culturo Loailot No. 80. 

303 Pamphlet on “ Methods for tho Ditto . . Ditto, 

control of locusts ” published 
by the Imperial: Council of 
Agricultural Iloscaroh (in Gur- 
muklit), 

309 A Loailat on Common ln8e<!ticl- Issued by the Dopnrt- C. P. Govornment Print- 

dos and their uses. incnt of Agriculture, ing, Nagpur. 

Central Provinces. 

310 Common Insootioidos and their Ditto . . Ditto. 

control. Leaflet of the Do- 
pnrtmont of Agriculture, 

Central Provinces. (Hindi and 
Marathi.) 

311 Instructions for control of Ditto . , Ditto. 

Locusts. Leaflet of the Depart- 
ment of Agricultnro, Central 
Provinces. (Hindi and 
Marathi.) 

312 Tho Collco Berry Borer {Slepha- Is-suod by the Director of Government Pres.s, 

nodarcs hampen), a preliminary Agrioiillurn in Mysore. Bangalore, 
aooount (English and Kannada)- 
Mysoro CoiTco Experiment 
Station Bulletin No. 2. 


BACTERIOLOGY. 

.113 The Influence of Exchangcalilo N. V. Jo.shi an<l A. N. Government' of India 
Ions in Soil Colloids on Bao- Puri. Central rublioatiuii 

tonal Activity and Plant Branch, CulciiUa. 

Growth. .Memoirs- of tho 
Department of Agriculture in 
’ ^*'®f®riologionl Sorios, 

Vol. II, No. 4. Price, As. 7 or 

00. “i^ , - 
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No. 


Title 


Antlior 


WlioTD pnlilished 


BACTERIOLOGY-conld. 


314 


A Method of Increasing the 
Manorial Value of Bone Phos- 
phate. Puea Bulletin No, 204. 
Price, As. 8 or lOi. 


N. D. Vyas . 


Govenunent of India Cen- 
tral Puhlicarion Branch, 
Calcutta. 


ANIMAL HUSBANDRY AND DAIRYING. 


316 


316 


317 


318 


319 


320 


.321 


The Journal of the Central 
Bureau for Animal Husbandry 
and Dairying *» /jidia, Vol, III, 
Parts III and IV. Vol. IV, 
Parts I, n, III and IV. Price, 
As. 10 per part. Annual sub- 
soription, Bs. 2-8. 

Issued under the autho- 
rity of the Imperial 
Council of Agricultural 
Research. . 

Government of India 
Central Publication 

Branch, Calcutta. 

Breeding and Rearing of Cattle 
and Buffaloes (Revised). 
(Tamil, Telngu, Malayalam and 
Kanarese.) Madras Depart- 
ment of Agriculture Leaflet 
No. 31. 

R. W. Littlewood . 

GovernmentPress, Madras. 

Notes on Ensilage (Revised). 
(Tamil, Telngu, Malayalam and 
Kanarese.) Madras Deport- 
ment of Agriculture Leaflet 
No. 43. 

Ditto 

Ditto. 

Conditions to be fulfilled for 
the Grant of GovemmentPremia 
for Breeding Bulls maintained 
by Private Bodies (Revised). 

Ditto 

Ditto. 

Rations of Milch cows, Dry 
cows and calves. Reprint 
(English, Tamil, Tolugu, Kana- 
rose and Malayalam). Madras 
Department of Agriculture, 
Leaflet No. 00. Eree. 

Ditto 

Ditto. 

Broad Hints for everyday use. 
No. n. Feed your cow. 
(English, Tamil, Telngu, Mala- 
yalam and Kanarese.) 

Madras Department of Agricul- 
ture Leaflet No, 70. Free, 

Ditto 

Ditto. 

Note on tho Cultivation and 
Management of Grassland at 
the Hosur Live-stock Station, 
Madras. Madras Department 
of Agriculture, Pamphlet No. 1 

Ditto . . 

1 

. Ditto. 
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Whoro published 


ANIMAL HUSBANDRY AND DAIRYING-«onf</. 

322 Sagi Silogo in Coimbatore Dis- K. Gopaln Krishna Raja Govemmont Press, Madras. 

trist. Madras Department of 
Agriculture Notes No. 6. 

(Englisli and Tamil.) 

323 Cattle Feeds of Western India, D. L. Sahasrabuddhe . Government Central Press, 

Bombay Department of Agri- Bombay, 

onlture Bulletin No. ,101 of 
1930. Price, A. I. ' 

324 Ensilage or Silogo in Bengal. Issued by tlip Depart- Bengal Secretariat Book 

Bengal Department of Agri- mont of Agrieultnro, Depot, Calcutta, 

culture T,oailot No. 3 of 1030. Bengal. 

325 Fodder Gross (English and Ditto . . Ditto. 

Bengalee). Bengal Depart- 
ment of Agriculture T..cnflot No. 

4 of 1930. 


320 List of Rorao and Oattlo Fairs Issued by tho Direotor of Government Printinu 
011(1 Shows In tho Punjab and Volorinarv Servicas, l,alioro. *” 

Pniijab States during 19?n.30. Punjab, Lalioro. 

327 Sheep Breeding. Punjab Votori- Ditto . . DiUn 

nory Department Ixiailot No. 4. 


328 Tlio Table of Poultry Industry. 

Punjab Dopartmonl of Agri- 
culture Leaflot No. 87. 

329 Ranikhot Discaso of Fowls. 

Punjab Dopartmontof Agrieul- 
tiiro Ticaflei No. 93, 

330 Sliggosted Rations for Munioipal 

Bullocks, etc., in Bitinr and 
Orissa. Bibor and Orissa 
peparlmenl of Agrionltiiro 
Leaflet No, 2 of 1930. 

331 Report on tho Galtlo Breeding 

Oporolions in tho Central Pro- 
vinces and Berar for tho year 
ending nistMaroh 1029. Price 

Kc, !• 

332 Report on tlio Cattle Brooding 

Operations in tho Central Prot 
wnecs nml Borar for tho year 

5S.V’i“ >«• 


Issued by tlio Doparf- 
monl of Agrionltiiro, 
Punjab. 


Tnsiied by the Dupartiiicnt tlovprnincnt IViiitiiirr 
of Agrionltiiro, Bilmr BiJinr and Orissa, (hit 
and Orissa. zarbagb. 


Issneci by the Department Cciitrnt Provinops Govern. 
iLvi^cB ’ Nnginir. 
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JM of Agnoulltiral Publimtionf in. India, dtmug J02fP31 — contd. 



animal husbandry and DAlRYING—nineU. 






Suimniiry of tlie CoiicUimou" 
RcconitnpiwlntioHM of (In' Koynl 
Cc>iuii>i*<''ion on A(;riciiUiirr ill 
Iiidiii with rcpnnl to (’ntllo 
(Assnino-'o «ti<l Roiipnli)* 
Af-sniii Li'pnrtmfiit’ of Aprioul- 
lurOi Leaflet No. J of lli-l*. 

Siipwnfioii!' for imiiroviiiK tie 
lUnltli of Cuttle ill 
Lcnllct No. I of «* f’'*' 
Di'purliiiciit of Apricullure, 


IPFiiril by tbe Department 
of AKricnllnre, Aimiiii. 


Ditto 


Govemiiiciil I*rc*H, Aa^am, 
Sliilinnp. 


Ditto. 


VETERINARY. 

•ITi Tht Jn<!tan .iMini'itiiJ Vilfrinori/ Ji‘.*Mt'«l»in<lirtliennllnint.v Coviniiiuiit of Inili.'i 

' ' M'ticfM'i Auiiiinl Uinf-urdnj, of the Imperial t.'rtiiiieil Ontriil PuhUcntifiii 
Vol.l.l'ixrtel nniHI. Aiimuil of Af,TieiiltumnUMreli. liraneh, Calciitin. 

Kttli‘‘<irijilii'n, lie. f> or tt*. Ilfl. 

:i:t(i Till- /x '/ko’ WUrituni/ Jt>yn.af I*. Srinisnen Itno . . I’l-ojilrA’ Printins and 

(The .Inuninl of the .MMinli.’v PnMJhliins HnUfe Ltd., 

Wterimiry A'e'tii.itioii). Triplienne, Ms'lnu-. 

Ijiiiiiurl/. .\iiinml Milt.-mip. 

lum. Ue. Jorti*. I'f. forinemlvn 

miil i lmieiil--. Hr. S or Itt*. for 

otliir.--. 

:i:i7 .\miiinl lUiM.ri of the lnij«rial L iml by ll>e Diri-etoi, (Ii.umirent of India 

Jn-liltile i.f \‘itinii-iry lb- 1. I. V. It., .Mnl.lir.tr. t%:ilral I’uliliC.ation 
(eareh, .MiikU.ai. for tlie .M.ir Lrniedi, Caleolla. 

entliiiel'.lef .Mareh Price, 

H<'. 1- 1 or i!'. 

;i:is .\nniial l*ep.>:t of the Imperml Ditto . . Ditto. 

liL-liliit'' of N'lliriii.ary Ite- 
MMreh, .Miil.t* -.'.r, for the je«r 
eiulinp Illr-t Miirdi P.Ci't. 

I’riee, He. l-O or i*. I!.'. 

.Till Tlie I’nilih-mi of ltimh‘Tp.*i in .1. T. KdwnriN . . Ditto. 

India, Pn-ii Jliilletin No. ilH'. 

I’riee, lie, l-l or :J<. It'/. 

310 The 111 ■eriplioii of !i Niir I'iiike V. U. Ph.adhc and Awar Ditto, 

foiiinl in the ilou-e Cron' Nath tSiiIati. 

(f’ort ."A ry.h iiifcn*), Pii-'i IJiib 

h'tin No. tliKt. 

3tl .\nmial.\diiuni.st rat ion Report of fp'.mt! by the Din-olor of (lOvcninient IV«fa, Madras, 
the MiiilraH Civil Veliriinry Vebrinnry Sorvir.'S, 

Department fur llie ve.ar IfiSs- Madras. 

20 . 
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lAst of Agricultural Publications in India during 1929-31— coniA. 

No. Title . Anther "Whore puhlished 


VETERINARY-con/J. 


342 Animal Administration Ecport 

of the Madras Civil Veterinary 
Department for the year 
1929-30. Price, Be. 1. 

343 Scientilio Papers of the Civil 

Veterinary Department, 

Madras, Vol. I. 

344 Annual Administration Ecport 

of the Bombay Veterinary 
College, Bombay City and 
Harbour Veterinary Depart- 
ment and Civil Veterinary 
Deportment in the Bombay 
Presidency (inoluding Sind) 
for the year 1028-29. Price, 
As. 3 or 4d. 

345 Annual Administration Ecport 

of tho Bombay Veterinars' 
College, Bombay City and 
Harbour Veterinary Depart- 
ment and CiviJ ' Veterinary 
Deportment in the Bombay 
Presidenoy (inoluding Sind) 
for tho year 1020-30. Price, 
As. 4 or 6d. 

340 Annual Eoports of Civil Veteri- 
nary Department and Bengal 
Veterinary College for 1928-20. 
Price, Bo. 1-4 or 2s. 

347 Annual Eoports of Civil Veteri- 

nary Department and Bengal 
Veterinary College for 1929-30. 
Price, Kc. 1-4 or 2s. 

348 Caro and management of cattle 

in Bengal. (Translation in 
Bengali of tho English 
pamphlet.) 


349 Annual Eeport of the Civil 
Veterinary Department, United 
Provinces, for the year 1928-29. 
Price, Ee. 1-12. 


360 Annual Ecport of tho Civil 
Veterinary Department, Uiu ted 
Provinces, for tho year 1920-30. 
Price, Ks. 2. 


Issued by the Diiccior of 
Vctcrinarj' Soi vices, 
Madras. 


Ditto 


Issued by the Principal, 
Bombay Veterinary Col- 
lege, Superintendent, 
Civil Veterinary Depart- 
ment, Bombay Presi- 
dency, Poona, Superin- 
tendent, C. V. D., Sind 
and Bajputana. 


Ditto 


Director and Veterinary 
Adviser to Qovernmont 
of Bengal. 


Ditto 


Issued by the Department ■ 
of Agriculture, Bengal, 


Director, Civil Veteri- 
nary Department, United 
Provinces. 


Government Press, 

Madras. 


Ditto. 


Govenirnent Central Press, 
Bombay. 


Ditto. 


Bengal Secretariat Booh 
Depot, Calcutta. 


Ditto. 


Bengal Governmeiil Pres.s, 
Calcutta. 


Printing and Stationery, 
United I’roviiices. 


Ditto 


Ditto. 
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List of Agricultural Publications in India during 1929-31 — contd. 


No. 


Title 


Author 


Where published 


VETERINARY-tonri. 


351 

Annual Report of the Civil 
Veterinary Department, 

Punjab, for the year 1928-29. 

Issued by the 
Veterinary 
Punjab. 

Director, 

Services, 

Government 

Punjab. 

362 

Annual Report of the Civil 
Veterinaiy Department, 

Punjab, for the year 1929-30. 
Price, Rs. 3 or 4s. 6d. 

Ditto 

• • 

Ditto. 

353 

List of Horses and Cattle Fairs 
and Shows in the Punjab and 
Punjab States during the year 
1930-31. 

Ditto 

• t 

Ditto. 

364 

On Rinderpest. Punjab Veteri- 
nary Department Leaflet No. 1. 

Ditto 

* • 

Ditto. 

366 

On Haemorrhagio Septicaemia. 
Punjab Veterinary Department 
Leaflet No. 2. | 

Ditto 

• • 

Ditto. 

36G 

On Foot-and-Mouth Disease. 
Punjab Veterinary Department 
Leaflet No. 3. 

Ditto 

• • 

Ditto, 

357 

Report on the Civil Veterinary 
Department, Burma (including 
the Inscin Veterinary School), 
for the year ended the 31st 
March 1929. Price, Re. 1-4 or 
Is. lid. 

Issued by the Director, 
Veterinary Servioes, 

Burma. 

Government 

Rangoon. 

358 

Report on the Civil Veterinary 
Department, Burma (including 
the Insein Veterinary School), 
for the year ended Slat March 
1930. Price, Rs. 2 or 3s. 

Ditto 

1 

• • 

Ditto. 

1 

i 

359 

Interim Report on the Immuni- 
zation of Draft Animals in 
Burma against Antlurax. 

Ditto 

• • 

Ditto. 

3G0 

Parasitic Worms of Domestic 
Animals. Burma Veterinary 
Department Bulletin No. 7 
of 1928 (Burmese). 

Ditto 

• • 

Ditto. 

3G1 

Tnstniction for the inoculation 
of animals with serum virus or 
Vaccine and notes on the care, 
handling and sterilization of 
hypodermic syringes. Burma 

1 Veterinary Department Pam- 
phlet No. 1 of 1930. 

Ditto 

• • 

Ditto. 


Prinlin^r, 


PrOHs, 
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List of AgncuUnml Publications in Itidia during 1929-31 — concld. 

No, Title Author Whore x>uhIiiihod 


VETEIUNARY-co/icH. 


362 LiBtruoUons for the uso of Issued by the Dircetor, Govoruinont Prceo, 

Anthrax Vaooino. Burma Veterinary Services, Rangoon. 

Veterinary Dupartmont Leaflet Burma. 

No. 1 of 1030. 

363 Annual Report of the Civil Voteri- Director, Civil Veterinary Govcriiuicnl Press, Bibar 

nary Department, Bihar and Department, Bihar and and Orissa, Gulaarbagh. 
Orissa, for the year 1028-29. Orissa. 

Prioo, Re. 1. 

364 Annual Report of tbe Civil Ditto . . Ditto. 

Vetorinaiy Department, Bihar 
and Orissa, for the year 1029-30. 

Trioe, Re. 1. 

365 Report of the Civil Veterinary Suporintondont, Civil Government Press, 

Department, Assam, for the year Veterinary Department, Shillong. 

1028-20. Price, As. 6 or 5d. / Assam. 

3G6 Report of the Civil Veterinary Ditto . . Ditto, 

Department, Assam, for the year 
1020-30. Price, As. 5 or Qd. 

307 Report of the Civil Veterinary Suporintoadent, Civil Manager, Government 

Department, North-West Fron- Veterinary Department, Printing and Stationery, 

tier Proyinoo, for the year 1028- North-West Frontier North-West Frontier 

20. Prioo, Re. 1-13 or 3s. 3(1. Province. Province, Peshawar- 

368 Report of the Civil Veterinary Ditto . . Ditto. 

Department, North-West Fron- 
tier Province, for the year 1020- 
I 30. Price, Re. 1-11 or 3s. 







APPENDIX XIV. 

Key to the Diagtainmntic Map of Agneiiliuinl Stations. 
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